
VPDES PERMIT FACT SHEET

This document gives pertinent information concerning the reissuance of the VPDES permit listed below.
This permit is being processed as a major, industrial permit. The effluent limitations contained in this
permit will maintain the Water Quality Standards of 9 VAC 25-260-00 et seq. The industrial discharge
results from the operation of an integrated pulp and paper mill, which uses unbleached pulp, bleached
pulp, and pulp from waste paper to produce medium and linerboard. This permit action consists of
updating special conditions and monitoring requirements, and revising the facility name due to an
ownership change.

1. Facility Name and Location: SIC Codes: 2611, 2621, 2631, 2869
Rock-Tenn West Point Mill
1901 Main Street
West Point, Virginia, 23181
King William County

Mailing Address: P.O. Box 100
West Point, VA 23181

2. Permit No. VA0003115
Existing Permit Expiration Date: July 27, 2010

3. Owner: Rock-Tenn C.P. LLC
Owner Contact: Name: Mr. Chris Broome

Title: General Manager
Telephone: 804-843-5650
Address: P.O. Box 100

West Point, VA 23181

4. Application Complete Date: March 24, 2010 Regional Office: PRO
Permit Drafted By: Brad Ricks Date: 8/22/2011
Reviewed By: Jaime Bauer Date: 9/2/2011
Reviewed By: Curt Linderman Date: 1/17/2013
Reviewed By: Kyle Winter Date: 1/22/2013
Public Comment Period Dates: March 27, 2013 to: April 26, 2013

5. Stream Information
Outfalls 001, 002, 003, 004, 007 and 008

Receiving Stream Name: Pamunkey River
River Mile: 001: 8-PMK001.58

002: 8-PMK001.46
003: 8-PMK001.41
004: 8-PMK001.34
007: 8-PMK000.98
008: 8-PMK000.99

Basin: York River
Subbasin: N/A
Section: 1
Class: II
Special Standards: a
7-Day, 10-Year Low Flow: Tidal
1-Day, 10-Year Low Flow: Tidal
30-Day, 5-Year Low Flow: Tidal
Harmonic Mean Flow: Tidal
Tidal: Y
On 303(d) list: Y



VPDES Permit No. VA0003115
Fact Sheet

Page 2 of 24

6. Operator License Requirements: Class I

7. Reliability Class: Not applicable as this facility is not subject to the Virginia Sewage Collection
and Treatment Regulations which specify reliability class requirements.

8. Permit Characterization:
(X) Private (X) Industrial (X) Reissuance
(X) Existing Discharge (X) Storm Water Management Plan

9. Discharge Description: See Attachment 1 for a schematic and water flow line drawing of the
process wastewater treatment system. All domestic sewage generated at the facility is sent to
the HRSD-Town of West Point POTW for treatment.

Process
Outfall #

Discharge Source Treatment
Max 30 Day
Avg. Flow

001

Wastewater treatment plant outfall through
diffuser. Influent originates from the boiler
kiln, chemical recovery area, wood pulping
and washing activities, pulp bleaching
processes, paper forming and drying,
secondary fiber recycling, foul condensate
collection, coal pile runoff, landfill leachate,
and vat water from the neighboring West
Point Veneer facility.

-Clarification
-neutralization

-temperature reduction
-activated sludge

(UNOX)
-secondary clarification

20.20 MGD
(Application)

101

This outfall is the combination of all bleach
plant outfalls which include an acidic outfall
and a basic outfall. The permit requires that
bleach plant effluents consisting of more
than one waste stream algebraically
combine the test results of each waste
stream on a flow-proportional basis.

None
3.3 MGD

(DMR data)

One influent stream originates from West Point Veneer, a neighboring facility that discharges
process wastewaters from the direct steaming of logs. The permittee identified an expected
influent from this process of approximately 0.012 MGD based on previous average flows.
Therefore; 40 CFR 429 Subpart B, Veneer Subcategory of the Timber Products Processing Point
Source Category also applies to the permittee’s discharge and this effluent guideline would
provide a BOD5 allotment to the permittee’s discharge; however, the veneer influent was not
considered when calculating effluent limitations. Excluding this influent from permit limitation
development maintains a BOD5 effluent limitation which is either unchanged or somewhat more
stringent than if West Point Veneer influent were included in BOD5 allotment calculation
associated with Rock-Tenn’s primary activity in the Pulp, Paper, or Paperboard Category under
40 CFR 430 Subparts B, C, and J.
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Storm
Water

Outfall #

Drainage
Area

Discharge
Source

Treatment
Max Reported
Flow (MGD)

Flow (MG)

002
0.13 acres;

Chip storage
Stormwater None 0.003

Rainfall
Dependent

003
0.09 acres;

Chip storage
Stormwater None 0.004

004
17.23 acres;
Chip storage

Stormwater None 1.04

007
1.16 acres;
Wood yard

Stormwater None 0.050

008
108.55 acres;

Wood yard
Stormwater None 4.27

See Attachment 1 for a facility diagram and stormwater drainage map identifying the source and
discharge location of all stormwater outfalls.

Additional stormwater notes:

Outfall 008 contains significant runoff from the town of West Point’s separate stormwater
collection system.

Outfalls 002, 003, 004, and 007 were identified in the 2005 permit as substantially identical
outfalls. Part I.D.1.d of the 2013 permit specifies conditions for this allowance during the 2013-
2018 permit term. If multiple outfalls are recognized as substantially identical, it is recommended
that sampling rotate to each outfall during the term of the permit to confirm effluent similarity.

Outfalls labeled 014, 015, and 016 in the permittee’s SWPPP and permit application are drainage
area discharges that discharge via sheet flow and are not point source discharges, and therefore
not considered in this permit.

10. Sewage Sludge Use or Disposal: Municipal sewage sludge is not managed by this facility.
Industrial process sludge generated by the wastewater treatment facility is burned on site in a
facility boiler. When necessary, sludge may be disposed at the facility-owned captive landfill,
Solid Waste Permit SWP 543 or through independent solid waste management facilities.

11. Discharge Location Description:
Name of Topo: West Point, Virginia (124D) See Attachment 1.

12. Material Storage: Facility stores numerous types of liquid and solid chemicals that have the
potential for exposure to state waters. However, the storage, maintenance and housekeeping
practices that the permittee follows are guided by a stormwater pollution prevention plan, an
operations and maintenance manual, and a Best Management Practice (BMP), as required by the
VPDES permit.

Management of petroleum product storage is regulated through the DEQ Tanks program.
According to DEQ records, the facility currently holds capacity for approximately 1,903,250
gallons of petroleum products in Aboveground Storage Tanks (ASTs). AST compliance and
associated groundwater monitoring is managed through the DEQ Tanks program regulations.

Stormwater monitoring for petroleum products is not considered necessary because petroleum
storage areas are designed to self-contain leaks and spills without discharge.

13. Ambient Water Quality Information:

Station 8-PMK006.36 was used to collect data for stream conditions. This station is located about
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5 miles upstream of the facility at the southern end of Lee Marsh and provides the most
representative stream data of available monitoring sites due to its proximity. The data’s entire
period of record was used.

Due to saltwater influence at this sampling location, the hardness data is considered unreliable;
therefore, hardness data from station 8-PMK034.17, located approximately 33 miles upstream of
the facility at White House, VA, was used. The average hardness measured from this monitoring
station is 55.7 mg/l. Because this monitoring location is a considerable distance from the facility,
a slightly more conservative assumed receiving stream hardness value of 50 mg/l was chosen for
the water quality standards evaluation in accordance with best professional judgment, also in
agreement with the hardness used in the two previous permit reissuance evaluations. Ambient
water quality monitoring data is provided in Attachment 2.

At the point of all facility discharges, the river is in a transition zone. See Attachment 3 for the
Flow Frequency Determination provided by Jennifer V. Palmore, Senior Environmental Planner of
the DEQ PRO Planning Department.

14. Antidegradation Review & Comments:

Tier: 1 X 2 3_____
The State Water Control Board's Water Quality Standards includes an antidegradation policy (9
VAC 25-260-30). All state surface waters are provided one of three levels of antidegradation
protection. For Tier 1 or existing use protection, existing uses of the water body and the water
quality to protect these uses must be maintained. Tier 2 water bodies have water quality that is
better than the water quality standards. Significant lowering of the water quality of Tier 2 waters is
not allowed without an evaluation of the economic and social impacts. Tier 3 water bodies are
exceptional waters and are so designated by regulatory amendment. The antidegradation policy
prohibits new or expanded discharges into exceptional waters.

The antidegradation review begins with a Tier determination. The Pamunkey River is considered
to be a Tier 1 water body. This determination is based on the Pamunkey River being on the
303(d) list of impaired waters with an impaired benthic community in this stretch of the Pamunkey
River.

15. Site Inspection: June 20, 2011 Performed by: Brad Ricks and Laura Bauer
A site inspection memo is included as Attachment 4.

16 Effluent Screening and Limitation Development:

Process Water Evaluation

Outfall 001

Limitation evaluation begins with a wasteload allocation (WLA) analysis using MSTRANTI version
2a (a DEQ excel spreadsheet). Acute and chronic waste load allocations are calculated from
criteria for surface water given in the Virginia Water Quality Standards (9VAC 25-260-140).
Statistically derived permit limits are then obtained by inputting these acute and chronic waste
load allocations along with reported data and required quantification limits into the DEQ statistical
program (STATS.exe). Results of STATS.exe analyses are summarized in Table 2 below with
detailed printouts presented in Attachment 6.

A comparison of the highest detected values at Outfall 001 to WLAs and Water Quality Standards
(WQS) is provided in Table 1 below. See Attachment 5 for effluent data submitted in the Discharge
Monitoring Reports (DMRs) and a list of detected constituents identified in the permit reissuance
application. Attachment 6 also includes the MSTRANTI printout with WLAs for all parameters.
Parameters detected below the defined quantitation limit were considered absent for the purpose of
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this evaluation. A phosphorus limitation was established as a result of this analysis as discussed
below.

The waste load allocations are calculated based upon a dilution multiplier reflecting 60 total parts,
comprising 59 parts stream to 1 part effluent. This was the basis of the previous permit reissuance.
Flow conditions in this area are not expected to have changed sufficiently to alter the conclusions of
the mixing study upon which this dilution ratio is based. The mixing study is dated October 1991
and is provided as Attachment 7. Although Outfall 001 is discharged through a diffuser, the
specific characteristics of this diffuser were not considered in this study.

Table 1: Process Water WLA and WQS Effluent Evaluation

Parameter Units
Highest

Detected
Value

1

Wasteload Allocation

Acute Chronic
Human
Health

3

pH S.U. 6.3 - 8 Water Quality Std. = 6-9

Enterococcus
MPN/
100m

3500 Water Quality Std. = 35

Ammonia (as N) mg/L 25 436 65.5 --
Beta Particle & Photon

Activity2 pCi/L 37.6 -- -- 240

Dissolved Arsenic µg/L 74 4100 2200 --
Dissolved Chromium III µg/L 3.1 21000 2700 --

Dissolved Copper µg/L 3.7 460 320 --
Total Zinc µg/L 10.4 4200 4200 1,600,000
Heptachlor µg/L 0.015 3.2 0.22 0.047

Nonylphenol µg/L 3.1 420 100 --
1

Highest detected value during the September 2005 – February 2011 including the 2010 permit reissuance
application. Includes lowest detected value for pH. Does not include total mass loading which cannot be
compared to WLA or WQS. Data presented in italics represents data collected from DMRs. All other data
obtained from permit application.
2
Beta Particle and Photon Activity analytical results were provided in pCi/L compared to a Public Water

Supply standard in units of mrem/yr which cannot be directly converted or compared. However, data can be
compared to the drinking water standard which is 50 pCi/L.
3
Does not include public water supply standards which are not applicable to this outfall.

Attachment 5 presents a significant number of additional constituent detections identified in the
permit application, which do not have an associated WLA and/or WQS. ELGs and industry-specific
guidance discussed below address the monitoring and/or limitation of those constituents which
have the greatest potential to cause or contribute to degradation of water quality when discharged
from a facility such as this. With the exception of Enterococci as discussed below, cause does not
exist through law, regulation, guidance, or best professional judgment to monitor or limit any other
parameters identified in Attachment 5 which are not otherwise addressed through the requirements
of this reissued permit.
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Table 2: STATS.exe Effluent Limitation Analyses

Parameter (Units)
Limit

Needed?

Ammonia (µg/L) No

Arsenic, dissolved (µg/L) No

Chromium III, dissolved (µg/L) No

Copper, dissolved (µg/L) No

Zinc, Total (µg/L) No

Heptachlor (µg/L) No

Nonylphenol (µg/L) No

Enterococci: Following an E. coli concentration reported with the initial permit application above the
Water Quality Standard for discharges to non-saline water, Rock-Tenn personnel collected
additional samples for analysis of Enterococci for comparison to the saline water standard. The
results indicated that Enterococci is present in facility effluent above the water quality standard;
however, with no known sanitary inputs to the RockTenn wastewater system, additional study is
needed to determine the source, potential human health impacts, and if necessary, the means of
reducing or eliminating Enterococci in facility effluent. The requirement for this study is established
as Special Condition I.B.14 in the 2013 permit. See Section 19 below for further information.

Temperature: The permit application identifies a max 30-day effluent temperature of 35.9
O
C

which should be assessed against the Virginia Water Quality Standards requirement that effluent
not cause a change of 3

O
C to ambient stream conditions when discharged to the 10% ambient

temperature of 5.7
O
C identified in Attachment 2. Assuming the 60:1 acute and chronic dilution

ratio and 30-day maximum flow of 20.2 MGD, the resulting rise in ambient temperature is 0.5 OC
as demonstrated by the following equations:

Resulting Temperature: ((1 * 35.9
O
C) + (59*5.7

O
C)) / 60 = 6.2

Change in Temperature: 6.2 – 5.7 = 0.5
O
C

Effluent Limitations Guidelines: Limitation evaluation continues with a review of applicable Effluent
Limitations Guidelines (ELGs), which are technology-based effluent guidelines established by EPA.
Specifically, this facility is subject to ELGs for the pulp, paper, or paperboard industry, under
Subparts B (Bleached Papergrade Kraft), C (Unbleached Kraft) and J (Secondary Fiber Non-Deink)
of 40 CFR 430. Applicable sections of 40 CFR 430 are provided in Attachment 8. All subparts
identified herein are existing sources and are therefore not subject to new source performance
standards (NSPS). No parts of this facility are enrolled in the Voluntary Advanced Technology
Incentives Program.

Although this effluent is also subject to 40 CFR 429 Subpart B due to acceptance of wastewater
from an offsite veneer facility, as discussed in Section 9 above, the limited effluent volume from this
operation was not considered in this evaluation.

Production data from 2005 to 2010 is summarized in Attachment 9, including technical data
analysis and a discussion of effluent limitation guideline (ELG) based limitation development.
Production analysis provided by the permittee with the permit application is also provided in
Attachment 9, titled Form 2C III.C – West Point Mill Production Analysis for NPDES Renewal. The
permit application identified 2,715 Tons per Day (TPD) as the maximum daily production rate
observed during the previous permit term, from 2005 to 2010, based on an annual average of daily
production and reflecting 2008 as the maximum production year.
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The daily production rates presented in Attachment 9 are based on final paperboard production
and are divided into the specified subparts in accordance with 40 CFR 430. Applicable subparts
specified in 40 CFR 230 include subparts B, C, and J with subpart J including both corrugating and
non-corrugating medium.

Table 3: Outfall 001, Tier 1 Final limits
Effective Dates: From the permit effective date until the total average daily bleached kraft production rate
exceeds 697 machine dried tons/day for 3 consecutive months.

Effluent

Characteristics

Basis

for

Limits

Discharge Limitations Monitoring Requirements

Monthly Average Weekly

Ave
Min

Daily Maximum
Frequency Sample Type

mg/L lbs/day mg/L lbs/day

Flow (MGD) NA NL NA NA NL Continuous
Totalizing, Indicating

& Recording

pH 2 NA NA 6.0 SU 9.0 SU 1 per Day Grab

BOD5 1,2 NA 19,000 NA NA NA 38,000 1 per Day 24 hour composite

Total Suspended Solids 2 NA 36,000 NA NA NA 71,000 1 per Month 24 hour composite

Adsorbable Organic

Halides (AOX)
2 NA 903 NA NA NA 1,380 1 per Day 24 hour composite

Dioxin (2,3,7,8-TCDD) 4 NA NA NA NL NA
1 per

Quarter
24 hour composite

Chronic 7-day static

renewal Americamysis

bahia – TUc

3 NA NA NA NL 1 per year 24 hour composite

Chronic 7-day static

renewal Cyprinodon

variegatus - TUc

3 NA NA NA NL 1 per year 24 hour composite

NA = Not Applicable
1. York River 303(e) Plan adopted 6/77, amended 8/79; see Attachment 10
2. Effluent Limitation Guidelines (40 CFR 430)
3. Guidance Memo No. 00-2012, Toxics Management Program Implementation Guidance
4. Best Professional Judgment

pH – While it is noted that the ELGs state that the Subpart B pH limitation shall be within the range
of 5.0 to 9.0 at all times, the limitation is set as 6.0 – 9.0 in accordance with subparts C and J.
Because Outfall 001 effluent contains combined effluent of Subparts B, C, and J, the most stringent
limitation must be used.

BOD5 - BOD5 was limited in the prior permit reissuances by the York River 303(e) Plan provided in
9VAC25-720-120 of the Water Quality Management Planning Regulation. The 303(e) Plan
established a daily maximum load of 10,445 lbs per day cBOD5 and 15,000 lbs per day Ultimate
Biochemical Oxygen Demand (UBOD). The daily maximum load of 10,445 lbs/day cBOD5 was
used as the monthly average limitation for BOD5 in the 2005 permit reissuance. The 2005 fact
sheet states, “Since the limitation was placed on BOD5, which is more restrictive a standard than
cBOD5, and the facility has shown it can meet this standard, the limitation will remain in place on
BOD5 to prevent antibacksliding concerns.” It could not be clearly ascertained how the previous
BOD5 maximum daily limit of 20,518 lbs was derived. This resulted in a thorough review of the York
River Basin Water Quality Management Plan prepared for the State Water control Board by Roy F.
Weston in 1976 on which the 303(e) plan and regulation were established.

Table B.2. of 9VAC25-720-120 states that the wasteload allocation given to then Chesapeake
Corporation, now Rock-Tenn C.P. LLC, is “based on BPCTCA effluent guidelines”. The source of
Table B.2 is identified as “Roy F. Weston, Inc.”, a reference to the York River Basin Water Quality
Management Plan (WQMP) prepared for the State Water Control Board by Roy F. Weston,
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Planning Bulletin 229-A. The referenced WQMP states in regards to the Chesapeake Corporation
discharge and its associated wasteload allocation:

“The dissolved oxygen concentration in the Pamunkey River near the Chesapeake
Corporation is below State standards. Natural organic discharges from highly
productive marshes settle, decay, and manifest themselves as benthic BOD
loading in this segment of the River. This is postulated to be the cause of these
low dissolved oxygen levels. To illustrate this, even if the requirement for
Chesapeake Corporation during the seven-day, once-in-10-year low flow
conditions was zero discharge, the DO would not increase to the acceptable 5.0
mg/L; the model revealed that zero discharge would increase the minimum DO to
only 4.79 mg/L. Therefore, the Chesapeake Corporation’s maximum daily load
was set at EPA and State effluent guideline levels.”

It appears that the wasteload allocations determined by production-based effluent guidelines in
1976 have been carried forward through previous permit reissuances without consideration of
current or future production which does not appear to be the intent of this regulation which was
established in accordance with variable facility production rather than a set standard. Therefore, in
accordance with the source of wasteload allocations determined in the WQMP, and with
concurrence from DEQ PRO senior Planning Department staff, BOD5 limitations were established
for this 2013 permit reissuance in accordance with effluent guidelines based on current production
levels in the same manner the limitations were established in 1976. Because effluent guidelines
are a technology-based limitation, anti-backsliding is not a concern. Daily monitoring frequency
established in accordance with 40 CFR 430.

Total Suspended Solids (Tier 1): The Chesapeake Bay TMDL was approved by EPA on
12/29/2010. This facility received an individual wasteload allocation of 13,030,500 lbs of TSS per
year. Based on an average 331 operating days per year, this equates to 39,367 lbs per day which
is slightly more than the monthly average allocation calculated from the ELGs of 36,516 lbs per day.
The less stringent Chesapeake Bay TMDL-based allocation is managed separately through the
Chesapeake Bay Watershed Implementation Plan (WIP); therefore, the more stringent ELG-based
limitations remain applicable to this permit as an enforceable limit.

AOX - The standard for Adsorbable Organic Halides (AOX) is calculated based on the bleach plant
production rate (Appendix 9, Table 8: Outfall 101 ELG Based Effluent LImitations). The effluent
guidelines and GM10-2003 indicate that the standard is to be measured at the end of pipe
discharge which is Outfall 001. Please see additional discussion in the Outfall 101 section below.
Daily monitoring frequency is established in accordance with 40 CFR 430.02.

Although effluent limitations were derived in accordance with guidance memorandum GM06-2016
regarding significant figures, the limitation for AOX is specified by the federal effluent guidelines with
three significant figures. The limitation therefore maintains three significant figures.

Dioxin (2,3,7,8-TCDD) – All data for the 2005-2010 permitting cycle at outfall 001 is beneath the
quantitation limit which was specified in agreement with 40 CFR 430.01(i) as 10 picograms/liter;
therefore, dioxin was presumed absent for the purposes of this evaluation. The 1994, 1999, and
2005 permits contained a dioxin limitation of 73 pg/L with a rationale identified in the Fact Sheet as
the Water Quality Standard. Because dioxin is limited at internal Outfall 101 with a more stringent
limitation of 10 pg/L, the Water Quality Standard should be met at Outfall 001. Outfall 101 is the
only source at the facility with reasonable potential to produce dioxin. To be certain of that the
current Water Quality Standard of 3.1 pg/L (MSTRANTI, Appendix 6) will be protected at Outfall
001, the following calculation assumes a discharge from Outfall 101 at the limit of 10 pg/L and 30-
day maximum flow rate of 3.3 MGD, discharged through Outfall 001 with a 30-day maximum flow
rate of 20.20 MGD:

10 pg/L * 3.3 MGD / 20.20 MGD = 1.65 pg/L at Outfall 001.
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The 2013 permit maintains dioxin monitoring without limitation at Outfall 001 as continued
verification that it is not discharged by any other facility processes.

Toxics Management Parameters / Whole Effluent Toxicity (WET) testing: GM00-2012 states that if
no WET limit is needed based on previous testing, “annual monitoring with both organisms should
be considered”. This annual monitoring is carried forward from the 2005 permit reissuance without
a limitation. See Fact Sheet Item 24 and Attachment 13 for additional discussion.

Total Phosphorus and Total Nitrogen (2005) – Monitoring was established in the previous permit
in accordance with Guidance Memorandum 05-2009 VPDES Nutrient Limitations in the
Chesapeake Bay Watershed with a total phosphorus limitation also in place as a result of a
special standard NEW-17 designation. This requirement has since been superseded by The
Chesapeake Bay TMDL, approved by the EPA on 12/29/2010, the General VPDES Watershed
Permit Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient Trading in
the Chesapeake Watershed in Virginia (nutrient GP), and the Watershed Implementation Plan
(WIP). The nutrient GP and WIP are both managed to ensure compliance with the TMDL;
therefore total phosphorus and total nitrogen monitoring or limitations are not required on this
basis.

Permit Condition I.B.14 of the 2005 permit reissuance states the following: “Upon the permittee
obtaining coverage under a watershed general permit issued for the control of Total Nitrogen and
Total Phosphorus loadings to the Chesapeake Bay or its tidal tributaries, the Total Nitrogen and
Total Phosphorus annual load limitations and any associated monitoring requirements and
schedule of compliance contained herein shall be waived in lieu of those in the general permit.
Upon the effective date the permittee’s watershed general permit Total Phosphorus limitation, the
monthly average and weekly maximum Total Phosphorus limitations contained herein are also
waived. Upon the effective date of the permittee’s watershed general permit Total Phosphorus
limitation, the monthly average Total Phosphorus limitations contained herein are also waived.”
DEQ provided notice that such monitoring and limitations were waived by email dated August 2,
2007, which included a reissued DMR with all associated nutrient requirements removed.

Pentachlorophenol and Trichlorophenol – The permittee has certified that that these compounds
are not being used as biocides in accordance with 40CFR430.24(d); therefore, no limitations are
required. Certification provided as Attachment 11.

Final Tier 2 limitations are presented in Table 10, below. The mechanism to trigger the second tier
limitations will be three consecutive months of average bleach plant production above 697 tons per day as
discussed in Attachment 9. The permittee shall notify the Department 14 days prior to when this
production level is expected to be met in order to provide sufficient notice for approval and issuance of
revised Discharge Monitoring Reports (DMRs). The subpart distribution and associated limitations required
by the ELGs are identified in Attachment 9, Table 4: ELG Based Effluent Limitations at Projected
Production Rates.
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Table 4: Outfall 001, Tier 2 Final limits
Effective Dates: After the total average daily production rate of bleached kraft exceeds 697 machine dried
tons/day for 3 consecutive months and lasting until the permit’s expiration date.

Effluent

Characteristics

Basis

for

Limits

Discharge Limitations Monitoring Requirements

Monthly Ave Weekly

Avg
Min

Maximum
Frequency Sample Type

mg/l lbs/day mg/l lbs/day

Flow (MGD) NA NL NA NA NL Continuous
Totalizing, Indicating

& Recording

pH 2 NA NA 6.0 SU 9.0 SU 1/Day Grab

BOD5 1, 2 NA 22,000 NA NA NA 43,000 1/Day 24 hour composite

Total Suspended

Solids
2, 5 NA 39,000 NA NA NA 78,000 1/Month 24 hour composite

Adsorbable Organic

Halides (AOX)
2 NA 1,110 NA NA NA 1,690 1/Day 24 hour composite

Dioxin (2,3,7,8-TCDD) 4 NA NA NA NL NA
1 per 3

months
24 hour composite

Chronic 7-day static

renewal Americamysis

bahia – TUc

3 NA NA NA NL 1/year 24 hour composite

Chronic 7-day static

renewal Cyprinodon

variegatus - TUc

3 NA NA NA NL 1/year 24 hour composite

NA = Not Applicable
1. 303(e) Plan (York River 303(e) Plan adopted 6/77, amended 8/79, See Attachment 10)
2. Effluent Limitation Guidelines (40 CFR 430)
3. Guidance Memo No. 00-2012, Toxics Management Program Implementation Guidance
4. Best Professional Judgment
5. Chesapeake Bay TMDL

Total Suspended Solids (Tier 2): The Chesapeake Bay TMDL was approved by EPA on
12/29/2010. This facility received an individual wasteload allocation of 13,030,500 lbs of TSS per
year. Based on an average 331 operating days per year, this equates to 39,367 lbs per day which
is slightly less than the monthly average allocation calculated from the ELGs of 40,316 lbs per day,
represented as 4.0x10

4
in accordance with significant figure requirements. The more stringent

Chesapeake Bay TMDL-based allocation must therefore be established as the effluent limitation in
order to maintain permit consistency with the TMDL allocation.

Outfall 101

40 CFR 430.24.a(1) establishes effluent limitations applicable to each fiber line that does not use an
exclusively TCF bleaching process. In accordance with this regulation, the permittee has certified in
the application that an elemental chlorine-free (ECF) bleaching process is used. The effluent
guidelines and GM10-2003 indicate that the AOX standard is to be measured at the end of pipe
discharge which is Outfall 001.

The production rate analysis and effluent limitation development discussion for Outfall 101 is
provided in Attachment 9.
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Table 5: Outfall 101 Tier 1 and 2 Final Limits
1

EFFLUENT

CHARACTERISTICS

BASIS FOR

LIMITS

DISCHARGE LIMITATIONS MONITORING REQUIREMENTS

MONTHLY

AVERAGE

DAILY

MAXIMUM
FREQUENCY SAMPLE TYPE

Flow (MGD) NA NL NL Continuous
Totalizing, Indicating

& Recording

Dioxin (2,3,7,8-TCDD) 40 CFR 430.24 NA <10 pg/L Monthly Composite

tetrachlorodibenzo-p-furan

(TCDF)
40 CFR 430.24 NA 31.9 pg/L Monthly Composite

Chloroform – Tier 1

Chloroform – Tier 2
40 CFR 430.24

2,730 g/day

3,340 g/day

4,560 g/day

5,580 g/day
Weekly Composite

Trichlorosyringol 40 CFR 430.24 NA <2.5 µg/L Monthly Composite

3,4,5-trichlorocatechol 40 CFR 430.24 NA <5.0 µg/L Monthly Composite

3.4.6-trichlorocatechol 40 CFR 430.24 NA <5.0 µg/L Monthly Composite

3,4,5-trichloroguaiacol 40 CFR 430.24 NA <2.5 µg/L Monthly Composite

3,4,6-trichloroguaiacol 40 CFR 430.24 NA <2.5 µg/L Monthly Composite

4,5,6-trichloroguaiacol 40 CFR 430.24 NA <2.5 µg/L Monthly Composite

2,4,5-trichlorophenol 40 CFR 430.24 NA <2.5 µg/L Monthly Composite

2,4,6-trichlorphenol 40 CFR 430.24 NA <2.5 µg/L Monthly Composite

Tetrachlorocatechol 40 CFR 430.24 NA <5.0 µg/L Monthly Composite

Tetrachloroguaiacol 40 CFR 430.24 NA <5.0 µg/L Monthly Composite

2,3,4,6-tretrachlorophenol 40 CFR 430.24 NA <2.5 µg/L Monthly Composite

Pentochlorophenol 40 CFR 430.24 NA <5.0 µg/L Monthly Composite

NA = Not Applicable
1

Effective Dates:
Tier 1: From the permit effective date until the total average daily unbleached kraft production rate exceeds
697 machine dried tons/day for 3 consecutive months.
Tier 2: After the total average daily production rate of bleached kraft exceeds 697 machine dried tons/day for 3
consecutive months and lasting until the permit’s expiration date.
All effluent limitations are unchanged from Tier 1 to Tier 2 with exception of chloroform.

TCDF and chloroform – Although effluent limitations were derived in accordance with guidance
memorandum GM06-2016 regarding significant figures, the limitations for tetrachlorodibenzo-p-
furan (TCDF) and chloroform are specified by the federal effluent guidelines with three significant
figures. The limitations therefore maintain three significant figures.

Stormwater Evaluation

Guidance Memo 96-001 recommends that chemical-specific water quality-based limits not be
placed on storm water outfalls at this time because the methodology for developing limits and the
proper method of sampling is still a concern and under review/reevaluation by EPA. Exceptions
would be where a VPDES permit for a storm water discharge has been issued that includes effluent
limitations (backsliding must be considered before these limitations can be modified) and where
there are reliable data, obtained using sound, scientifically defensible procedures, which provide the
justification and defense for an effluent limitation. Therefore, in lieu of limitations, pollutants are
assessed against screening criteria developed solely to identify those pollutants that should be
given special emphasis during development and assessment of the Storm Water Pollution
Prevention Plan (SWPPP).

Each screening criterion is established as the most stringent of either (1) two times the applicable
pollutant’s acute criterion or (2) the pollutants waste load allocation, on the basis of the discharge
going to a large receiving stream and utilizing conservative assumptions (i.e., Tier 2) or, where
applicable, (3) the pollutant’s benchmark monitoring concentration as contained in DEQ’s VPDES
Industrial Storm Water General Permit (ISWGP) (9VAC25-151-10 et seq.). The permit application
did not identify any known or suspected pollutants which are subject to items (1) or (2); therefore,
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pollutant screening was established solely as a comparison to benchmark monitoring
concentrations identified in the ISWGP. ISWGP sectors B and C are specifically applicable to
stormwater discharges at this facility. All stormwater outfall effluent data submitted by the permittee
that contained pollutants above the established screening criteria triggered the need for monitoring
of that specific pollutant in Part I.A of the permit for that outfall. The screening criteria are then
utilized in the permit as a comparative value. A comparison of effluent data to each pollutant’s
benchmark monitoring concentration is presented in Table 6 below, with monitoring established for
the pollutants noted in Tables 7 and 8. Stormwater effluent data collected during the permit cycle
from 2005 into 2011 is included in Attachment 5.

Annual monitoring is required for pollutants identified above their respective benchmark monitoring
concentration contained in the VAR05 ISWGP. WET testing is not required for these pollutants.
Any storm water effluent data exceeding the pollutant’s VAR05 ISWGP benchmark monitoring
concentration triggers the need for review and evaluation of the Best Management Practices
(BMPs) associated with any outfalls for which concentrations were exceeded. These
requirements are specified in Parts I.C.2 through I.C.6 and Parts I.D.2 through I.D.3 of the
reissued permit. All parameters with data reported below quantification limits are considered
absent from the discharge for the purposes of this evaluation.

The SWPPP required by Parts I.D.2 and 3 of the permit is designed to reduce pollutants in storm
water runoff. The goal of the SWPPP is to reduce pollutants to the maximum extent practicable.
An annual report is to be prepared and maintained with the SWPPP to include a comprehensive
review of compliance with SWPPP requirements and other potential changes or pollutant sources
which may require BMP changes.

Table 6: Stormwater Effluent Benchmark Evaluation

Parameter Units

Highest Detected Value
1

Benchmark
Value

2
Outfalls

002, 003, 004,
and 007

3
Outfall 008

BOD5 mg/L 562.5 62.16 30
Chemical Oxygen
Demand (COD)

mg/L 1118 1318 120

TSS mg/L 1050 1550 100
pH S.U. 6.42-8.11 6.8-9.27 6-9

4

Total Nitrogen mg/L 7.54 9.0 2.2
Total Phosphorus mg/L 1.16 0.24 2

1
Highest reported value from November 10, 2005 – February 11, 2011 including the 2010 permit
reissuance application. Values obtained from the permit application are identified in italics.

2
5-day Biochemical Oxygen Demand (BOD5) is the only benchmark specific to the Paper and
Allied Products Manufacturing sector. Benchmarks are provided from other industrial sectors in
order to compare all detected constituents to established benchmark water quality
concentrations.

3
Outfalls 002, 003, and 007 were considered substantially identical to Outfall 004 during the
previous permit term.

4 This range is also identified as an effluent limitation in the Virginia Water Quality Standards
(9VAC25-260-10 et. seq.).

Sulfate – Maximum observed monitoring results of 58.6 mg/L at Outfalls 002, 003, 004, and 007;
and 575 mg/L at Outfall 008 were observed in DMR data submitted during the previous permit
term; however, sulfate is not associated with a VAR05 ISWGP benchmark limit and the Virginia
Water Quality Standards (9VAC25-60-10 et seq.) only specify a public water supply standard of
250 mg/L. The Virginia Department of Health confirmed in a letter dated March 17, 2011 that
there are no public water supply intakes within 15 miles downstream of the facility. By email
dated 6/23/2011, the facility environmental manager also confirmed that there are also no public
water supply intakes within 15 miles upstream of the facility.
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Sulfate monitoring was required at all stormwater outfalls in the 2005 permit because data was
not provided in the associated Form 2F permit application. All monitoring results at all outfalls
except Outfall 008 were significantly below the public water supply water quality standard. Two
detections were observed above the public water supply water quality standard at Outfall 008;
however, the average detection at Outfall 008 was 229 mg/L, which also falls below the standard.
Because there is no public water supply intake within 5 miles downstream of the facility, there is
no applicable water quality standard, effluent guideline, or benchmark value which may provide
suitable cause to require further monitoring or limitation of sulfate in facility stormwater.

Total Phosphorus – Results were obtained from the permit application. A water quality standard
exists for elemental phosphorus; however, the standard is for chronic toxicity only. Since no
acute standard exists for applicability to a stormwater discharge, a comparison to the water
quality standard was not performed. Because monitoring results are below the benchmark value
and there is no cause to believe that phosphorus is a concern in stormwater associated with this
industrial activity, there is no need to require monitoring for this parameter in the facility permit.

Industrial Sector C - The SIC codes listed for the facility on the Form 2C include 2869, Industrial
Organic Chemical Production, which is regulated as Industrial Sector C - Chemical and Allied
Products Manufacturing Facilities under the storm water general permit regulation; however,
there are no Sector C benchmark parameters tied to SIC code 2869. Therefore, only the pulp
and paper production conditions for the storm water pollution prevention plan were included in the
permit in addition to all other detected constituents which represent potential cause for concern
due to observed concentrations above the benchmark value associated with all industrial sectors
including the Chemical and Allied Products Manufacturing sector.

Table 7: Outfall 002, 003, 004, and 007, Monitoring requirements

EFFLUENT

CHARACTERISTICS

BASIS

FOR

LIMITS

DISCHARGE LIMITATIONS MONITORING REQUIREMENTS

MONTHLY

AVERAGE
MINIMUM MAXIMUM FREQUENCY SAMPLE TYPE

Flow (Million Gallons) NA NL NA NL 1/year Estimate

pH (Standard Units) BPJ NA NA NL 1/year Grab

BOD5 (mg/L) BPJ NA NA NL 1/year Grab

Total Suspended Solids

(mg/L)
BPJ NA NA NL 1/year Grab

Chemical Oxygen Demand

(mg/L)
BPJ NA NA NL 1/year Grab

Total Nitrogen (mg/L) BPJ NA NA NL 1/year Grab

Table 8: Outfall 008, Monitoring requirements

EFFLUENT

CHARACTERISTICS

BASIS

FOR

LIMITS

DISCHARGE LIMITATIONS MONITORING REQUIREMENTS

MONTHLY

AVERAGE
MINIMUM MAXIMUM FREQUENCY SAMPLE TYPE

Flow (Million Gallons) NA NL NA NL 1/3 months Estimate

pH (Standard Units) BPJ NA 6.0 9.0 1/3 months Grab

BOD5 (mg/L) BPJ NA NA NL 1/year Grab

Total Suspended Solids

(mg/L)

BPJ NA
NA NL 1/year Grab

Chemical Oxygen Demand

(mg/L)

BPJ NA
NA NL 1/year Grab

Total Nitrogen (mg/L) BPJ NA NA NL 1/year Grab

pH - Quarterly monitoring for pH was included for Outfall 008 in the 2005 permit reissuance due
to a reported value of 9.43 S.U. The facility again reported pH above 9.0 S.U. on the 5/11/2007
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and 2/10/2011 DMRs; therefore, quarterly monitoring will be maintained with a limitation
established in accordance with the Virginia Water Quality Standards.

BOD5 - Benchmark parameter to be monitored in accordance with Sector B of the VAR05
ISWGP, applicable to facilities with the SIC code 2631

TSS - Reported values suggest the need for monitoring with comparison to VAR05 ISWGP
benchmark value.

COD - Reported values suggest the need for monitoring with comparison to VAR05 ISWGP
benchmark value.

Total Nitrogen - Reported values suggest the need for monitoring with comparison to VAR05
ISWGP benchmark value.

17. Antibacksliding Statement: A dioxin limitation was removed from Outfall 001 for the 2013
reissued permit; however, as discussed in Section 16 above, the more stringent dioxin limitation
at Outfall 101 will sufficiently control dioxin to concentrations that will not exceed the 2005 Outfall
001 limitation. All other limitations are at least as stringent as in the 2005 permit.

18. Compliance Schedules: This permit does not include a compliance schedule.

19. Special Conditions:

I.B.1 Notification Levels
Rationale: Required by VPDES permit regulation 9VAC25-31-200.A for all
manufacturing commercial, mining, and silvicultural dischargers.

I.B.2 Operation and Maintenance Manual Requirement
Rationale: Required by Code of Virginia §62.1-44.16; VPDES Permit Regulation,
9VAC25-31-190.E and 40 CFR 122.41(e). These require proper operation and
maintenance of the permitted facility. Compliance with an approved O&M manual
ensures this.

I.B.3 Licensed Operator Requirement
Rationale: Required by VPDES Permit Regulation, 9 VAC 25-31-200 C and The Code
of Virginia §54.1-2300 et seq, Rules and Regulations for Waterworks and Wastewater
Works Operators (18VAC160-20-10 et seq.) requires licensure of operators.

I.B.4 Materials Handling/Storage
Rationale: 9 VAC 25-31-50 A prohibits the discharge of any wastes into State waters
unless authorized by permit. Code of Virginia § 62.1-44.16 and 62.1-44.17 authorizes
the Board to regulate the discharge of industrial waste or other waste.

I.B.5 Water Quality Criteria Reopener
Rationale: VPDES Permit Regulation, 9 VAC 25-31-220 D requires effluent limitations to
be established which will contribute to the attainment or maintenance of the water quality
standards.

I.B.6 Monitoring and/or Limitation Reopener
Rationale: 9 VAC 25-40-70 A authorizes DEQ to include technology-based annual
concentration limits in the permits of facilities that have installed nutrient control equipment,
whether by new construction, expansion or upgrade. 9 VAC 25-31-390 A authorizes DEQ
to modify VPDES permits to promulgate amended water quality standards.
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Section 303(d) of the Clean Water Act requires that Total Maximum Daily Loads (TMDLs)
be developed for streams listed as impaired. This special condition is to allow the permit to
be reopened if necessary to bring it into compliance with any applicable TMDL approved for
the receiving stream. The re-opener recognizes that, according to Section 402(o)(1) of the
Clean Water Act, limits and/or conditions may be either more or less stringent than those
contained in this permit. Specifically, they can be relaxed if they are the result of a TMDL,
basin plan, or other wasteload allocation prepared under section 303 of the Act.

I.B.7 Compliance Reporting
Rationale: Authorized by VPDES Permit Regulation, 9VAC25-310-190.J.4 and 220.I.
This condition is necessary when pollutants are monitored by the permittee and a
maximum level of quantification and/or a specific analytical method is required in order to
assess compliance with a permit limit or to compare effluent quality with a numeric
criterion. These quantification levels are established based on ELGs or by GM10-2003
where not specified by the ELGs. The condition also established protocols for calculation
of reported values.

I.B.8 Whole Effluent Toxicity Testing
Rationale: VPDES Permit Regulation, 9VAC25-31-210 and 220.I, requires monitoring in
the permit to provide for and assure compliance with all applicable requirements of the
State Water Control Law and the Clean Water Act. See Attachment 11 for the WET
data review memorandum.

I.B.9 Concept Engineering Report
Rationale: §62.1-44.16 of the Code of Virginia requires industrial facilities to obtain DEQ
approval for proposed discharges of industrial wastewater. A CER means a document
setting forth preliminary concepts or basic information for the design of industrial
wastewater treatment facilities and the supporting calculations for sizing the treatment
operations.

I.B.10 Facility Closure Plan
Rationale: §62.1-44.16 of the State Water Control Law. This condition establishes the
requirement to submit a closure plan for the wastewater treatment facility if the treatment
facility is being replaced or is expected to close.

I.B.11 Bleach Plant Sampling Methodology
Rationale: Defines methodology for collecting representative effluent samples in
conformance with applicable regulations. DEQ guidance titled, “Reduced Monitoring
Incentive and Other Issues Related to the 1998 Cluster Rule for Pulp and Paper Mills”
recommends this permit condition and specifies the language used. This guidance is
reproduced in GM10-2003 under the Pulp and Paper Mills Standard Permit; however, the
special condition language is referenced but not included.

I.B.12 Biocides Prohibition
Rationale: 40 CFR 430 Subpart B requires certification by facilities not using certain
pentachlorophenol or trichlorophenol as biocides in order to prevent additional effluent
limitations. Because this facility provided the required certification, associated effluent
limits were not included in the permit. This prohibition maintains appropriate effluent
limits.

I.B.13 Oil Storage Ground Water Monitoring Reopener
Rationale: Facilities with greater than 1,000,000 gallons of regulated aboveground
petroleum storage are required to monitor ground water under the Facility and
Aboveground Storage Tank Regulations (9VAC25-91). Where potential exists for ground
water pollution and that regulation does not require monitoring, the VPDES permit may
under Code of Virginia §62.1-44.21.
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I.B.14 Enterococcus Assessment
Rationale: Because there are no known sources of fecal bacteria contributing to facility
effluent and because enterococci bacteria may originate from other sources which do not
carry the potential to harm human health or waters of the Commonwealth, it is necessary
to determine if it is appropriate to apply the Enterococcus water quality standard to the
facility effluent. If the study confirms that water quality standard protection is necessary,
this condition and special condition I.B.6 allow the permit to be modified or revoked and
reissued to incorporate appropriate effluent limitations or controls. This is in agreement
with the definition of water quality standards (9VAC25-260-5) and the stated purposes of
the State Water Control Law (§62.1-44.2).

I.C Best Management Practices (BMPs) for Spent Pulping Liquor, Soap and Turpentine
Management, Spill Prevention, and Control
Rationale:
VPDES Permit Regulation, 9VAC25-31-220 K, requires use of best management
practices where applicable to control or abate the discharge of pollutants when numeric
effluent limits are infeasible or the practices are necessary to achieve effluent limit or to
carry out the purpose and intent of the Clean Water Act and State Water Control Law. In
addition, federal categorical effluent guidelines at 40 CFR 430.03 prescribe certain best
management practices applicable to this facility. Part I.C.7 was revised from the
boilerplate to remove milestones already completed by the permittee in accordance with
guidance received from central office staff at the time of the 2005 permit reissuance.
These changes were carried forward for this reissuance.

I.D.1 Storm Water Management Conditions
I.D.2 General Storm Water Pollution Prevention Plan Requirements;
I.D.3 Sector Specific SWPPP Requirements; and
I.D.4 Benchmark Monitoring

Rationale: VPDES Permit Regulation, 9 VAC 25-31-10 defines discharges of storm
water from industrial activity. 9 VAC 25-31-120 requires a permit for these discharges.
The General Storm Water Special Conditions, Storm Water Pollution Prevention Plan
requirements and Benchmark Monitoring requirements of the permit are derived from the
VPDES general permit for discharges of storm water associated with industrial activity
(VAR05), 9 VAC 25-151-10 et seq. VPDES Permit Regulation, 9 VAC 25-31-220.K,
requires use of best management practices where applicable to control or abate the
discharge of pollutants when numerical effluent limits are infeasible or the practices are
necessary to achieve effluent limits or to carry out the purpose and intent of the Clean
Water Act and State Water Control Law. General storm water requirements, SWPPP
requirements, and monitoring requirements have been included in accordance with the
GM10-2003 Permit Manual, Section IN-4 and in accordance with the VAR05 Industrial
Storm Water General Permit (9VAC25-151-10 et seq.).

Part II: Conditions Applicable to All Permits
Rationale: VPDES Permit Regulation, 9 VAC 25-31-190 requires all VPDES permits to
contain or specifically cite the conditions listed.

20. NPDES Permit Rating Work Sheet: Total Score 190 (see Attachment 12)
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21. Changes to Permit:

Permit Cover Sheet Changes:

Item Change and Rationale

Initial paragraph
Updated language to reflect current agency guidance that incorporates the permit
application as part of the permit.

Owner, Facility Name, City,
and Facility Location

Owner and facility names revised due to change of ownership; facility location revised
due to updated address information received from permittee; reference to West Point
as the city in which the facility operates removed because West Point is considered a
town rather than a city.

Signature Line
Change from Director to Deputy Director, Piedmont Regional Office per the October
2008 DEQ Agency Policy Statement 2-09, “Delegations of Authority”.

Special Standards
Removed special standard NEW-2 due to its removal from the Water Quality
Standards (WQS) regulation (9VAC25-260-10 et. seq.).

Part I.A Changes, Outfall 001:

Parameter
Changed

Monitoring
Requirement

Changed
Effluent Limits Changed

Rationale

From To From To

TSS

(Part I.A.1)
No Change

35,700 lbs/d
average;
69,600 lbs/d
maximum

36,000 lbs/d
average;
71,000 lbs/d
maximum

Loading limitations are based on effluent
guideline information and production levels.

The tiered limit was increased (tier 1) in
accordance with historic, current, and projected
production rates as discussed in Section 16
above. Tier 2 was decreased to conform to the
Chesapeake Bay TMDL as discussed in
Section 16 above and Section 24 below.
Effluent limitations presented in accordance
with agency guidance memorandum GM06-
2016 regarding significant figures.

TSS

(Part I.A.2)
No Change

43,400 lbs/d
average;
83,900 lbs/d
maximum

39,000 lbs/d
average;
78,000 lbs/d
maximum

BOD5

(Part I.A.1)
No Change

10,445 lbs/day
average;
20,518 lbs/day
maximum

19,000 lbs/day
average;
38,000 lbs/day
maximum

Loading limitations are based on effluent
guideline information and production levels.

The tiered limit was increased in accordance
with historic, current, and projected production
rates as discussed in Section 16 above.
Effluent limitations presented in accordance
with agency guidance memorandum GM06-
2016 regarding significant figures.

BOD5

(Part I.A.2)
No Change

10,445 lbs/day
average;
20,518 lbs/day
maximum

22,000 lbs/day
average;
43,000 lbs/day
maximum

AOX

(Part I.A.1)
No Change

990 lbs/day
average;
1510 lbs/day
maximum

903 lbs/day
average;
1380 lbs/day
maximum

Loading limitations are based on effluent
guideline information and production levels.

The tiered limit was decreased (tier 1) and
increased (tier 2) in accordance with historic,
current, and projected production rates as
discussed in Section 16 above. Effluent
limitations presented in accordance with agency
guidance memorandum GM06-2016 regarding
significant figures.

AOX

(Part I.A.2)
No Change

990 lbs/day
average;
1510 lbs/day
maximum

1110 lbs/day
average;
1690 lbs/day
maximum
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Parameter
Changed

Monitoring
Requirement

Changed
Effluent Limits Changed

Rationale

From To From To

Total Nitrogen (Weekly, Monthly, Year-to-Date, Calendar Year)

TKN

Nitrate plus Nitrite

Total Phosphorus (Weekly, Monthly, Year-to-Date, Calendar Year)

Ortho-phosphate

Nutrient parameters superseded by the
General VPDES Watershed Permit Regulation
for Total Nitrogen and Total Phosphorus
Discharges and Nutrient Trading in the
Chesapeake Watershed in Virginia (nutrient
GP). These monitoring requirements were
terminated in July 2007 under a permit
authorized change initiated by DEQ and a
revised DMR was issued. Additional
discussion in Section 16.

Furan (TCDF)
1/ 3
Months

NM NL NM

The 2005 fact sheet states that furan monitoring
is required based on current agency guidance
for kraft pulp paper mills. There appears to be
no current guidance requiring furan monitoring
at Outfall 001. Monitoring with limitation is
required at Outfall 101 in accordance with
ELGs. Permit Condition C.7.b may require furan
monitoring as part of the facility’s BMP Plan;
however this self-implemented procedure does
not require DMR reporting.

Color 1/Day NM NL NM

The 2005 fact sheet states that color monitoring
is required based on current agency guidance
for kraft pulp paper mills. There appears to be
no current guidance requiring color monitoring
at Outfall 001.

Chemical
Oxygen
Demand

1/
Month

NM NL NM

The 2005 fact sheet states that COD monitoring
is required based on 40 CFR 430. Although
COD is mentioned in the ELGs, its limitation is
identified as “reserved” with no existing
requirement for either monitoring or limitation.

Dioxin No Change
73 pg/L;

1.36x10
-5

lb/d

NL;

NA
See dioxin discussion, Section 16.

Acute 48 hr static
Mysidopsis bahia
– TUa

1/Year NM NL NM
Acute toxicity testing removed following
demonstrated non-toxicity. See WET
evaluation provided in Attachment 13.

Acute 48 hr static
Cyprinodon
variegatus – TUa

1/Year NM NL NM
Acute toxicity testing removed following
demonstrated non-toxicity. See WET
evaluation provided in Attachment 13.

Part I.A. Changes, Outfall 101

Chloroform
(Part I.A.3)

No Change

2,990 g/day
average;
4,990 g/day
maximum

2,730 g/day
average;
4,560 g/day
maximum

Loading limitations are based on effluent
guideline information and production levels.

The tiered limit was decreased in accordance
with historic, current, and projected production
rates as discussed in Section 16 above.
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Parameter
Changed

Monitoring
Requirement

Changed
Effluent Limits Changed

Rationale

From To From To

Chloroform
(Part I.A.4)

No Change

2,990 g/day
average;
4,990 g/day
maximum

3,340 g/day
average;
5,580 g/day
maximum

Loading limitations are based on effluent
guideline information and production levels.

The tiered limit was increased in accordance
with historic, current, and projected production
rates as discussed in Section 16 above.

Part I.A Changes, Outfalls 002, 003, 004, 007, 008:

Sulfate 1/year NM NL NM
Sulfate monitoring removed; discussion
provided in the Stormwater Evaluation portion
of Section 16.

NM = Not Monitored NL = No Limitation

Other Changes to 2005 Part I.A:

- 2005 Part I.A.1, I.A.2, I.A.4, and I.A.5 Intro paragraphs edited to remove wastewater or stormwater source descriptions.
This information is provided in the fact sheet and language revised to reflect, in part, current GM10-2003 boilerplate.

- 2005 Part I.A.1 and I.A.2 effluent characteristic species name Mysidopsis bahia changed to its more common
identification, Americamysis bahia.

- 2005 Part I.A.1.b, I.A.1.c, I.A.2.b, and I.A.2.c removed due to removal of nutrient monitoring including total nitrogen.

- 2005 Part I.A.1.a and I.A.2.a renumbered as Part I.A.1 footnote 1 and I.A.2 footnote 1, respectively.

- 2013 Parts I.A.1.a, I.A.2.a, I.A.3.a, I.A.4.a, and I.A.5.a separated out of introductory paragraph and rephrased for clarity.

- 2013 Part I.A.1 and I.A.2 items b-d added to reflect current GM10-2003 boilerplate and to make needed clarifications.

- 2013 Part I.A.1.e and I.A.2.e added to specify new Enterococci and, if applicable, TRC limitations added in accordance
with Water Quality Standards.

- 2013 Part I.A.1.f and I.A.2.f added to maintain consistency with TMDLs so that average monthly flow does not exceed
the design capacity upon which wasteload allocations are based.

- 2005 Part I.A.3.d footnote moved to Part I.A.3.b and text revised to specify which parameters are applicable.

- 2013 Part I.A.4 added to provide tiered production limits at Outfall 101. As a result, the 2005 Parts I.A.4, I.A.5, and I.A.6
are now presented as I.A.5, I.A.6, and I.A.7, respectively.

- 2005 Part I.A.4 discussion of substantially identical outfalls removed to match current GM10-2003 boilerplate. This
allowance is included in section I.D.1.d of the reissued permit.

- 2005 Part I.A.4.a and I.A.5.a language revised to reflect current GM10-2003 boilerplate and correct location of
monitoring requirements. Renumbered as footnotes 1 and 2 to 2013 Parts I.A.5.b and 6.b. .

- 2005 Part I.A.4.b and 5.b language replaced to reflect current GM10-2003 boilerplate; renumbered as footnotes 1 and 2
to 2013 Parts I.A.5.b and 6.b.

- 2013 Part I.A.1 and I.A.2 definitions of TIRE, 24 HC, and 1/Quarter added for clarity.

- 2013 Part I.A.6 definition of 1/Quarter added for clarity.

- 2005 Part I.A.6 removed and replaced with Parts I.A.5.b and I.A.6.b to reflect current GM10-2003 boilerplate

Part I Special Condition Changes:
All previously untitled Part I.B special conditions were given a title as specified in GM10-2003. Other changes noted
below.
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From To Rationale
I.B.1 I.B.1 Notification Levels: No Change

I.B.2 I.B.2
Operation and Maintenance Manual Requirement: Reflects statewide changes in boilerplate
language provided email from DEQ Central Office dated 4/3/2012.

I.B.3 I.B.3 Licensed Operator Requirement: Text revised to reflect updated name of regulatory Board.
I.B.4 I.B.4 Materials Handling/Storage: Text revised to reflect GM10-2003 boilerplate.

-- I.B.5
Water Quality Criteria Reopener added in accordance with GM10-2003 when a water criteria
parameter with no limit is monitored on a Part I.A. page.

I.B.5 I.B.6
Chesapeake Bay Nutrient Reopener renamed, renumbered and addressed by Part I.B.6.c. Parts
I.B.6.a and b are new boilerplate from GM07-2008, Amendment 2.

I.B.6 I.B.7

Compliance Reporting renumbered and text revised in accordance with current VPDES Permit
Manual guidance (GM10-2003). QL for BOD5 was adjusted from 5.0 mg/L to 2 mg/L for
consistency with recently adopted VPDES General Permit regulations. QLs for AOX, 2,3,7,8-TCDD
and 2,3,7,8 TCDF as specified by Federal Effluent Guidelines, part 430.01. Chloroform QL as
specified in Water Quality Criteria Monitoring requirements provided in GM10-2003 and other QLs
are as specified in GM10-2003 compliance reporting special condition.

I.C I.B.8

Whole Effluent Toxicity Testing renumbered and language revised. The species name Mysidopsis
bahia was changed to its more common identification, Americamysis bahia. Acute testing
requirements have been removed with approval from DEQ toxics coordinator, Deborah DeBiasi, due
to consistent results showing no toxicity in the acute test.

I.B.7 --
TMDL reopener removed. Reopener capability found in the Monitoring and/or Limitation Reopener
in I.B.6.

-- I.B.9
Concept Engineering Report special condition added to all industrial permits in accordance with
PRO staff decision on June 29, 2010.

I.B.15 I.B.10
Facility Closure Plan renumbered and language revised in accordance with GM10-2003 boilerplate.
Additional language included to require implementation of approved plan and notice of plan
completion.

I.B.8 I.B.11 Bleach Plant Sampling Methodology renumbered and title revised for clarity.
I.B.9 I.B.12 Biocides Prohibition renumbered and title revised for clarity.

I.B.10 --
Nutrient Reporting Calculations removed with the removal of associated nutrient monitoring
requirements.

I.B.11 --
Basis of Design Report for nutrient removal technologies condition removed with the removal of
associated nutrient monitoring requirements.

I.B.12 --
Nutrient removal optimization report condition removed with the removal of associated nutrient
monitoring requirements.

I.B.13 --
Production Tier Notification condition removed as Parts I.A.1 and I.A.2 now specify DEQ
review/approval following submittal of this information to the DEQ Piedmont Regional Office.

I.B.14 --
Watershed General Permit waivers are no longer applicable as the permittee received watershed
general permit coverage in July 2007.

-- I.B.13
Oil Storage Ground Water Monitoring Reopener added in accordance with GM10-2003 boilerplate
because the facility stores greater than 1,000,000 gallons of petroleum in above ground storage
tanks.

-- I.B.14

Enterococcus Assessment added because there are no known sources of fecal bacteria contributing
to facility effluent and because the presence of enterococci bacteria may originate from other
sources which do not carry the potential to harm human health or waters of the Commonwealth;
however, it is necessary to determine if it is appropriate to apply the Enterococcus water quality
standard to the facility effluent.

I.D I.C
BMPs for Spent Pulping Liquor, Soap, and Turpentine Management, Spill Prevention and Control:
renumbered with internal section references also renumbered to match current permit.

I.E, I.F,
I.G

I.D
Changes to storm water language and requirements are in accordance with the VPDES Permit
Manual as revised in 2010 (IN-4) and maintain consistency with current VPDES regulations.

-- II.A.4
Monitoring requirement added in accordance with 1VAC30-45 and 1VAC30-46. This requirement
became applicable to all permits on January 1, 2012.

22. Variances/Alternate Limits or Conditions: None
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23. Public Notice Information required by 9 VAC 25-31-280 B:

All pertinent information is on file and may be inspected or copied by contacting Bradford Ricks at:

Piedmont Regional Office
4949-A Cox Rd
Glen Allen, VA 23060
(804) 527-5129
Bradford.Ricks@deq.virginia.gov

DEQ accepts comments and requests for public hearing by e-mail, fax or postal mail. All comments
and requests must be in writing and be received by DEQ during the comment period. Submittals
must include the names, mailing addresses and telephone numbers of the commenter/requester
and of all persons represented by the commenter/requester. A request for public hearing must also
include: 1) The reason why a public hearing is requested. 2) A brief, informal statement regarding
the nature and extent of the interest of the requester or of those represented by the requester,
including how and to what extent such interest would be directly and adversely affected by the
permit. 3) Specific references, where possible, to terms and conditions of the permit with suggested
revisions. A public hearing may be held, including another comment period, if public response is
significant, based on individual requests for a public hearing, and there are substantial, disputed
issues relevant to the permit. The public may review the draft permit and application at the DEQ
Piedmont Regional Office by appointment or may request copies of the documents from the contact
person listed above.

24. 303(d) Listed Segments:

This facility discharges directly to the Pamunkey River. The water is impaired or threatened for
one or more designated uses by a pollutant(s) and the receiving stream has been addressed in
two TMDLs (303d list) with the following impairments identified:

 The Aquatic Life Use is impaired due to an insufficient benthic community and EPA’s
overlist for nutrients;

 The Recreation Use is impaired due to Enterococci exceedances; and
 The Fish Consumption Use is impaired due to PCBs and mercury in fish tissue; in

addition, arsenic is considered a non-impairing observed effect.

Neither PCBs nor mercury were detected in the water quality criteria monitoring included with the
permit application and are therefore not considered to be attributable to this facility’s effluent.
Although arsenic was detected in the effluent sample, arsenic is considered non-impairing and
the observed concentration is significantly below the acute and chronic wasteload allocation and
does not require a permit limitation as presented in Section 16, Table 1 of this Fact Sheet.

The recreation use and Enterococci impairment is protected through Special Condition I.B.14
which establishes a study to determine the pathogenic potential of enterococci in facility effluent
which is not believed to originate from fecal sources. Should results of the study indicate the
need for a limitation, the permit may be modified or revoked and reissued to incorporate
appropriate effluent limitations. Should results of the study indicate that enterococci in the
effluent is not a risk to human health in terms of primary contact recreation, the Department may
consider a change to the applicable water quality standard, if appropriate.

This facility discharges directly to the Pamunkey River in the Chesapeake Bay watershed in
segment CB-PMKOH. The receiving stream has been addressed in the Chesapeake Bay TMDL,
approved by EPA on December 29, 2010. The TMDL addresses dissolved oxygen (DO),
chlorophyll a, and submerged aquatic vegetation (SAV) impairments in the main stem
Chesapeake Bay and its tidal tributaries by establishing non-point source load allocations (LAs)
and point-source waste load allocations (WLAs) for Total Nitrogen (TN), Total Phosphorus (TP)
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and Total Suspended Solids (TSS) to meet applicable Virginia Water Quality Standards contained
in 9VAC25-260-185. This facility is considered a Significant Chesapeake Bay wastewater
discharge, and has been assigned a TN WLA of 259,177 pounds per year, a TP WLA of 56,038
pounds per year, and a TSS WLA of 13,030,500 pounds per year.

Implementation of the Chesapeake Bay TDML is currently accomplished in accordance with the
Commonwealth of Virginia’s Phase I Watershed Implementation Plan (WIP), approved by EPA on
December 29, 2010. The approved WIP recognizes that the TMDL nutrient WLAs for Significant
Chesapeake Bay wastewater dischargers are set in two regulations: 1) the Water Quality
Management Planning Regulation (9VAC25-720); and 2) the “General VPDES Watershed Permit
Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient Trading in the
Chesapeake Bay Watershed of Virginia” (9VAC25-820). The WIP further outlines that since TSS
discharges from wastewater facilities represent an insignificant portion of the Bay’s total sediment
load, they may be considered in the aggregate. The WIP establishes that wastewater discharges
with technology-based TSS limits are considered consistent with the TMDL.

40 CFR 122.44(d)(1)(vii)(B) requires permits to be written with effluent limits necessary to meet
water quality standards and to be consistent with the assumptions and requirements of applicable
WLAs. DEQ has provided coverage under the VPDES Nutrient General Permit (GP) for this
facility under permit VAN030049. The requirements of the Nutrient GP currently in effect for this
facility are consistent with the Chesapeake Bay TMDL. This individual permit includes federal
effluent limitation guidelines (ELG) based Tier 1 TSS limit of 36,000 lbs per day which is more
stringent than the TSS WLA referenced above which equates to approximately 3.9x10

4
lbs per

day, both based on an average 331 operating days per year. The Tier 2 TSS limit is established at
39,000 lbs per day for direct conformance to the Chesapeake Bay TMDL and WIP. In addition, the
individual permit includes a BOD5 limit at 19,000 lbs per day which is consistent with Water
Quality Management Plan (9VAC25-720-120) requirements for the RockTenn effluent discharge
limits to be based on federal Effluent Guidelines to satisfactorily address instream DO goals.
Compliance with the General VPDES Watershed Permit Regulation for Total Nitrogen and Total
Phosphorus Discharges and Nutrient Trading in the Chesapeake Watershed (Nutrient GP) will
result in the demonstration of compliance with the wasteload allocations for total nitrogen and
total phosphorus in the Chesapeake Bay TMDL; therefore, no associated permit limitations are
necessary. Based on this and the limits identified above, this facility can neither cause nor
contribute to an observed violation of the standards and is consistent with the TMDL.

25. Additional Comments:
Previous Board Actions:

The permit was originally issued on June 30, 1974, and was subsequently reissued on January
15, 1985. During 1986 and 1987, an administrative Consent Decree allowed the facility to
conduct a controlled bypass of the WWTP. This controlled bypass was an attempt to bring the
plant into compliance since a plant expansion caused the WWTP to be hydraulically overloaded.
A Consent Decree was approved by the SWCB on September 29, 1987, giving the permittee
interim effluent limitations until November 7, 1988, also levying a $25,000 fine. Due to litigation,
primarily by the Environmental Defense Fund, a revised Consent Decree was approved by the
SWCB on March 28, 1988, and signed by a judge on May 20, 1988. This consent decree
increased the penalty to $50,000 and required that the permittee to develop a toxics monitoring
program. This consent decree set a final date of July 15, 1989 for compliance with all limitations.

The 1985 permit expired on January 15, 1990, and was reissued on May 31, 1994. The permit
was reissued on June 9, 1999, and went through a minor modification on December 6, 2000.
This permit expired on June 9, 2004 and was reissued on July 28, 2005 with a permit authorized
change on January 1, 2007 to eliminate parameters then managed through the General VPDES
Watershed Permit Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient
Trading in the Chesapeake Watershed. The expiration date of this permit was July 27, 2010.



VPDES Permit No. VA0003115
Fact Sheet

Page 23 of 24

The DEQ Piedmont Regional Office considered this permit administratively continued due to a
timely and complete permit application.

On February 7, 2011, the DEQ Piedmont Regional Office issued Notice of Violation No. W2011-
02-P-0002 to Smurfit-Stone Container Corporation – West Point following five unpermitted
discharges, bypasses, and/or overflows that occurred between August 1, 2010 and January 16,
2011.

Staff Comments:
a. Application Dates: The application was originally received on January 29, 2010 with a

revised, complete application received on February 16, 2010 following receipt of Department
comments on the initial application.

b. Monitoring Reductions for Reissuances: In a letter dated October 3, 2012, the permittee
requested reduced monitoring frequencies as allowable by EPA and DEQ guidance. GM10-
2003 states, “Only permittees having exemplary operations that consistently meet permit
requirements should be considered for reduced monitoring” and “To qualify for consideration of
reduced monitoring requirements, the facility should not have been issued any Warning Letters,
Notices of Violation…during the past three years.” Because a Notice of Violation was issued on
2/8/2011, this facility is not eligible for reduced monitoring.

The Federal Effluent Limitation Guidelines provide additional opportunity for reduced monitoring
in accordance with the Voluntary Advanced Technology Incentives Program (VATIP); however,
records indicate that the permittee has not enrolled in this program. GM10-2003 provides the
following additional guidance:

The monitoring frequency for mills that do not enroll in VATIP is set by the federal rule. For
those that enroll, there is an interim period before attainment of the more stringent BAT effluent
limitations where no monitoring frequency is established. Upon attainment of the more stringent
BAT limitations, one year of monitoring at a frequency set by the rule is required, after which the
permitting authority is again at liberty to choose a monitoring frequency (assuming the mill has
certified that they have advanced elemental chlorine free technology) for parameters other than
AOX. The agency should be consistent in determining the monitoring frequency for the two
above specified periods.

c. The whole effluent toxicity testing and management program in the 2005 permit is continued
in this reissuance as suggested by guidance memo GM 00-2012. The current testing
schedule has been maintained as annual. See Attachment 13 for this analysis. This data
will be reported on the DMR for inclusion in the CEDS database. From 1983 to 2005, the
facility was required to perform this testing with freshwater species; however, further
investigation during the 2005 reissuance into the salinity of the receiving stream indicated
that saltwater species are more appropriate for toxicity testing.

d. The whole effluent toxicity special permit condition, Part I.B.8, allows the use of time
proportioned sampling in place of flow proportioned sampling at outfall 001. As noted in
Attachment 13, a letter from DEQ personnel dated 8/27/1999 authorized the permittee to
use time proportioned sampling and this authorization continued through the most recent
permit cycle. The facility believes that flow proportioned sampling would be difficult to
conduct since the flow of 001 is not measured directly; rather, the influent wastewater
streams comprising 001 have their flows measured and added to arrive at the flow for 001.
Time proportioned sampling provides representative data because the facility’s flow presents
minimal fluctuation over time. Time proportioned sampling remains appropriate for use on
001. It should be noted that this determination does not apply to internal outfall 101 where
flow proportioned sampling is specified in the permit for the bleach plant effluent.

e. The facility has a large (several acres) lagoon used to recover black liquor, a spent wood
pulping cooking liquor used as fuel in the recovery furnaces and which contains spent
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chemicals from the pulping process. This lagoon does not discharge to surface water and
DEQ’s Voluntary Remediation Program currently oversees all groundwater monitoring and
remediation issues related to the black liquor lagoon.

f. General VPDES Permit for Discharges of Stormwater Associated with Industrial Activity
(VAR05 ISWGP) applicability: All stormwater discharges are managed through this permit;
therefore, the general permit is not applicable.

EPA Comments: By email dated 3/15/2013, Mark Smith of EPA Region III stated, “EPA
exercised its discretion in the review of this State-submitted draft permit and has chosen to
perform a limited review on the TMDL requirements. As a result of this limited review, we have
no comments related to the TMDL requirements.”

VDH Comments: Response to application review dated 3/17/2011 states, “There are no public
water supply intakes within 15 miles downstream of the discharge / activity. We do not object to
the permit.”

Other Agency Comments: None

Public Comment: During the public comment period of March 27, 2013 through April 26, 2013, the
public notice was published on March 27 and April 3 in the Tidewater Review. Town Manager
Edwards, Jr., Mayor Hudson, and the Middle Peninsula Planning District Commission were also
directly provided with a copy of the public notice by mail in accordance with Code of Virginia §62.1-
44.15:01.A.2 , 9VAC25-31-290.G.2 and GM11-005. One citizen provided comments by email on
April 4, 2013 and April 23, 2013. These comments and DEQ responses are summarized in the
Response to Comments Memorandum provided in Attachment 15.

Owner Comments: Owner comments were received by letter dated February 4, 2013. Owner
comments are summarized in the DEQ response letter provided in Attachment 14.

Have all applicable permit fees been paid? Permit fees are up to date, last paid on September
20, 2011.

Is this project/discharge considered to be controversial? No

E-DMR Status: The facility enrolled in the eDMR program on 4/4/2007.

Virginia Environmental Excellence Program (VEEP): This facility is not enrolled in the Virginia
Environmental Excellence Program (VEEP).

Planning Conformance Statement: By memo signed 1/31/2013, PRO water planning staff stated,
“The discharge is in conformance with the existing planning documents for the area.”

26. The following is a list of attachments and their contents:

Attachment 1: Maps: Site Diagram, Stormwater drainage map, and Topographic Map
Attachment 2: Ambient Water Quality Monitoring Data
Attachment 3: Flow Frequency Determination and 303(d) Fact Sheets
Attachment 4: Site Inspection Memo
Attachment 5: Effluent Monitoring Data
Attachment 6: MSTRANTI Results; MSTRANTI Data Source Report; STATS.exe Results
Attachment 7: Analysis of Mixing and Dilution of Process Water Discharged into the Pamunkey River,

October 1991.
Attachment 8: Applicable Federal Effluent Limitation Guidelines from 40CFR 430
Attachment 9: Production Data and Analysis
Attachment 10: Excerpt of York River 303(e) Plan
Attachment 11: Biocides certification
Attachment 12: NPDES Permit Rating Worksheet
Attachment 13: WET Data Evaluation Memo
Attachment 14: Response to Owner Review
Attachment 15: Response to Public Comment
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Attachment 2 
Ambient Water Quality Monitoring Data



Station ID
Collection 

Date
Depth 
Desc Depth

Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
Winkler 
(mg/L)

Fdt DO 
Optical

Salinity 
(mg/L)

Secchi 
Depth 

(ft.)
8-PMK006.36 7/16/1984 S 1 28.3 5.1
8-PMK006.36 7/16/1984 M 3 28 4.7
8-PMK006.36 7/16/1984 B 4 27.9 4.6
8-PMK006.36 7/16/1984 S 7 27.9 4.6
8-PMK006.36 8/9/1984 S 1 28.73 7.4 1.7
8-PMK006.36 8/9/1984 S 19 26 0.25 1.7
8-PMK006.36 8/14/1984 S 1 29.6 6.5 5.71 0.6
8-PMK006.36 8/14/1984 S 7 29.61 6.5 5.34 0.6
8-PMK006.36 9/4/1984 S 1 26.42 6.7 5.4 5.62 4.04 0.5
8-PMK006.36 9/4/1984 M 3 26.55 5 4.42
8-PMK006.36 9/4/1984 B 5 26.42 4.8 5.54 7.82
8-PMK006.36 9/14/1984 S 3 25.14 5.38
8-PMK006.36 9/14/1984 M 5 25.14 5.33
8-PMK006.36 9/14/1984 B 6 25.14 5.32
8-PMK006.36 9/14/1984 S 1 25.21 7 5.52 0.5
8-PMK006.36 9/24/1984 S 1 23.4 7.1 7.18 7.23 12.52 0.5
8-PMK006.36 9/24/1984 M 3 23.25 6.91 12.5
8-PMK006.36 9/24/1984 B 5 22.9 7.1 6.8 6.63 12.54
8-PMK006.36 9/24/1984 S 1 23.54 6.65 5.46 5.79 7.93 0.5
8-PMK006.36 9/24/1984 M 3 23.44 5.44 7.89
8-PMK006.36 9/24/1984 B 5 23.48 6.65 5.2 5.46 7.85
8-PMK006.36 10/12/1984 S 1 20.01 6.7 6.7 0.2
8-PMK006.36 10/12/1984 M 3 20.13 6.6
8-PMK006.36 10/12/1984 M 5 20.08 6.6
8-PMK006.36 10/12/1984 B 6 20.09 6.5
8-PMK006.36 10/30/1984 S 3 21.32 5.5 3.8
8-PMK006.36 10/30/1984 B 4 21.32 5.5 6.02 3.96
8-PMK006.36 10/30/1984 S 1 21.36 7 5.6 6.12 3.8 0.4
8-PMK006.36 11/15/1984 S 1 12.4 8.5 8.42 4.7
8-PMK006.36 11/15/1984 M 3 12.5 8.4 5.9
8-PMK006.36 11/15/1984 B 5 12.5 7.25 8.1 8.21 6.1
8-PMK006.36 12/13/1984 S 1 6.4 7.3 10.45 10.31 0.38 0.3
8-PMK006.36 12/13/1984 M 3 6.44 10.43 0.43
8-PMK006.36 12/13/1984 B 5 6.36 7.7 10.32 10.26 0.47
8-PMK006.36 2/11/1985 S 1 1.19 6.7 12.2 12.2 6.34 0.5
8-PMK006.36 2/11/1985 M 3 0.86 12.2 7.32
8-PMK006.36 2/11/1985 B 5 0.82 6.6 12.2 12.4 7.77
8-PMK006.36 2/11/1985 S 1 1.28 7.1 12.4 12.2 0.7 0.3
8-PMK006.36 2/11/1985 M 3 1.13 12.3 0.79
8-PMK006.36 2/11/1985 B 5 1.16 6.3 12.2 13.5 0.98
8-PMK006.36 3/12/1985 S 1 10.02 7.04 10.7 10.1 7.75 0.4
8-PMK006.36 3/12/1985 M 3 10.15 10.6 7.78
8-PMK006.36 3/12/1985 B 5 9.91 7.3 10.3 10.2 7.89
8-PMK006.36 3/12/1985 S 1 10.36 7.01 9.5 9.4 1.92 0.1
8-PMK006.36 3/12/1985 M 3 10.3 9.5 1.9
8-PMK006.36 3/12/1985 M 5 10.42 9.5 2
8-PMK006.36 3/12/1985 M 7 10.3 9.5 1.9
8-PMK006.36 3/12/1985 B 8 10.48 7.08 9.5 9.4 2.04
8-PMK006.36 3/26/1985 S 1 8.9 6.7 11.9 11.8 1.18 0.2
8-PMK006.36 3/26/1985 M 3 8.82 10.4 2
8-PMK006.36 3/26/1985 B 5 8.81 6.7 12.2 10 2.17
8-PMK006.36 4/11/1985 S 1 12.7 7.5 8.6 8.4 1.4 0.3
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Collection 

Date
Depth 
Desc Depth

Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
Winkler 
(mg/L)

Fdt DO 
Optical

Salinity 
(mg/L)
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Depth 

(ft.)
8-PMK006.36 4/11/1985 M 3 12.7 8.5 1.6
8-PMK006.36 4/11/1985 B 5 12.7 7 8.5 1.8 0.3
8-PMK006.36 4/25/1985 S 1 20.01 6.73 7.5 6.5 3.7 0.3
8-PMK006.36 4/25/1985 M 3 19.76 7.5 4
8-PMK006.36 4/25/1985 M 5 19.72 7.2 4.5
8-PMK006.36 4/25/1985 B 7 19.69 6.7 7.2 6.5 5
8-PMK006.36 5/9/1985 S 0.3 20.7 6.5 6.2
8-PMK006.36 5/9/1985 M 1 20.7 6.5 6.2 6 3.78 0.3
8-PMK006.36 5/9/1985 M 3 20.66 6.1 4.12
8-PMK006.36 5/9/1985 B 5 20.68 6.6 6.1 5.8 4.31
8-PMK006.36 6/6/1985 S 1 24.8 8.6 4.9 4.8 10.14 0.6
8-PMK006.36 6/6/1985 M 3 24.8 4.8 10.4
8-PMK006.36 6/6/1985 B 5 24.8 8.6 4.8 4.2 10.6
8-PMK006.36 6/6/1985 S 1 24.4 5.5 4.8 3.6 0.5
8-PMK006.36 6/6/1985 M 3 24.4 5.4 3.7
8-PMK006.36 6/6/1985 B 5 24.5 5.2 5 10.1
8-PMK006.36 6/20/1985 S 1 25.2 7.8 6.2 5.3 2.3 0.5
8-PMK006.36 6/20/1985 M 3 25.1 5.7 2.6
8-PMK006.36 6/20/1985 B 5 25.1 8 5.7 5.1 3.2
8-PMK006.36 7/3/1985 S 1 24.5 7.9 4.8 5.3 5.4 0.6
8-PMK006.36 7/3/1985 M 3 24.6 4.7 5.6
8-PMK006.36 7/3/1985 B 5 24.7 7 4.9 5.3 5.6
8-PMK006.36 7/18/1985 S 1 27.51 7.24 4.9 4.3 11.9 0.4
8-PMK006.36 7/18/1985 M 3 27.22 4.9 12
8-PMK006.36 7/18/1985 M 5 27.12 4.9 12.3
8-PMK006.36 7/18/1985 B 7 27.09 7.07 4.6 5.4 12.3
8-PMK006.36 8/6/1985 S 1 26.8 7.21 5.2 4 6.3 0.6
8-PMK006.36 8/6/1985 M 3 26.6 5.1 6.6
8-PMK006.36 8/6/1985 B 5 26.6 7.29 5.1 5.1 6.8
8-PMK006.36 8/21/1985 S 1 27.2 6.86 3.9 3.42 10.56 0.6
8-PMK006.36 8/21/1985 M 3 27.16 3.9 11.34
8-PMK006.36 8/21/1985 B 5 27.2 6.71 4 3.77 12.48
8-PMK006.36 8/21/1985 S 1 27.07 6.15 4.4 4.34 3.85 0.3
8-PMK006.36 8/21/1985 M 3 27.04 4.3 3.89
8-PMK006.36 8/21/1985 B 5 27.11 6.06 4.3 4.28 3.92
8-PMK006.36 9/5/1985 S 1 27.25 6.43 3.3 2.92 0.42 0.3
8-PMK006.36 9/5/1985 M 3 27.24 3.3 0.43
8-PMK006.36 9/5/1985 B 5 27.18 6.79 3.2 2.81 0.47
8-PMK006.36 9/18/1985 S 1 23.2 7 4.9 4.95 6.3 0.6
8-PMK006.36 9/18/1985 M 3 23.28 4.8 6.87
8-PMK006.36 9/18/1985 B 4 23.25 6.99 4.8 4.78 6.91
8-PMK006.36 10/3/1985 S 1 21.78 7.17 5.9 5.8 9.5 0.8
8-PMK006.36 10/3/1985 M 3 21.85 5.9 10
8-PMK006.36 10/3/1985 B 5 21.84 7.36 6 5.7 10.56
8-PMK006.36 10/3/1985 S 1 21.9 6.83 6.2 5.8 2.8 0.5
8-PMK006.36 10/3/1985 M 3 21.65 6.1 2.87
8-PMK006.36 10/3/1985 B 5 21.82 7.09 6.1 5.8 3
8-PMK006.36 10/17/1985 S 1 21.72 6.73 5.5 6.9 10.6 0.8
8-PMK006.36 10/17/1985 M 3 21.86 5.3 11.18
8-PMK006.36 10/17/1985 B 5 21.78 6.64 5.4 6.9 10.9
8-PMK006.36 10/17/1985 S 1 21.82 6.41 5.5 5.5 4.18 0.5
8-PMK006.36 10/17/1985 M 3 21.88 5.3 4.74
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Collection 
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Depth 
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Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
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(ft.)
8-PMK006.36 10/17/1985 B 5 21.84 6.36 5.3 5.3 4.76
8-PMK006.36 11/19/1985 S 1 15.45 5.94 6.3 5.75 0.3 0.2
8-PMK006.36 11/19/1985 M 3 15.53 6.4 0.32
8-PMK006.36 11/19/1985 M 5 15.45 6.5 0.33
8-PMK006.36 11/19/1985 B 7 15.4 6.11 6.6 5.88 0.3
8-PMK006.36 12/5/1985 S 1 9.7 7.28 9 0.22 0.5
8-PMK006.36 12/5/1985 M 3 9.54 9 0.22
8-PMK006.36 12/5/1985 B 5 9.68 7.31 9.1 0
8-PMK006.36 1/16/1986 S 1 1.82 7.2 11.8 11.56 1.36
8-PMK006.36 1/16/1986 B 3 1.86 7.53 11.9 11.51 1.38
8-PMK006.36 2/13/1986 S 1 2.79 8 12.7 12.36 0.69 0.4
8-PMK006.36 2/13/1986 M 3 2.75 12.8 0.55
8-PMK006.36 2/13/1986 B 5 2.78 12.9 0.55
8-PMK006.36 3/13/1986 S 1 7.6 7.3 11.3 10.83 0.47 0.2
8-PMK006.36 3/13/1986 B 3 7.52 7.4 11.4 10.83 0.46
8-PMK006.36 3/27/1986 S 1 12.51 6.62 9.1 9.33 0.72 0.2
8-PMK006.36 3/27/1986 M 3 12.41 9.1 0.72
8-PMK006.36 3/27/1986 B 4 12.3 6.71 9.2 8.01 0.73
8-PMK006.36 4/14/1986 S 1 14.78 6.76 7.9 7.57 4.86 0.3
8-PMK006.36 4/14/1986 M 3 14.48 8.1 3.8
8-PMK006.36 4/14/1986 B 4 14.5 7.2 8.3 8.12 3.57
8-PMK006.36 4/29/1986 S 1 16.56 6.89 7.5 6.45 5.1 0.2
8-PMK006.36 4/29/1986 M 3 16.57 7.5 5.3
8-PMK006.36 4/29/1986 B 4 16.55 7.09 7.6 6.81 5.28
8-PMK006.36 5/12/1986 S 1 19.14 6.93 6.5 6.56 6.74 0.3
8-PMK006.36 5/12/1986 M 3 19.2 6.6 7
8-PMK006.36 5/12/1986 B 5 19.24 6.92 6.8 6.55 7.04
8-PMK006.36 5/28/1986 S 1 22.47 6.83 5.2 4.9 3.43 0.2
8-PMK006.36 5/28/1986 M 3 22.49 5.3 3.46
8-PMK006.36 5/28/1986 B 5 22.5 6.86 5.7 4.92 3.55
8-PMK006.36 6/10/1986 M 1 26 6.74 5.1 4.8 2.44 0.3
8-PMK006.36 6/10/1986 M 3 25.9 5.1 2.38
8-PMK006.36 6/10/1986 B 5 25.72 6.79 5 4.71 2.71
8-PMK006.36 6/25/1986 S 1 26.08 7.01 4.7 4.84 7.5 0.3
8-PMK006.36 6/25/1986 M 3 26.04 4.7 7.71
8-PMK006.36 6/25/1986 B 5 26.07 7.04 4.6 4.74 7.88
8-PMK006.36 7/9/1986 S 1 28.43 7.04 6 5.88 6.11 0.5
8-PMK006.36 7/9/1986 M 3 28.21 5.6 6.25
8-PMK006.36 7/9/1986 B 4 28.21 7.22 5.6 5.32 6.41
8-PMK006.36 7/23/1986 S 1 29.27 3.9 9.72
8-PMK006.36 7/23/1986 M 3 29.14 3.8 9.77
8-PMK006.36 7/23/1986 B 4 29.19 3.9 3.6 9.9
8-PMK006.36 8/7/1986 S 1 28.66 7.07 6.1 5.5 6.72 0.5
8-PMK006.36 8/7/1986 M 3 28.66 6 7.06
8-PMK006.36 8/7/1986 B 4 28.66 6.79 6.1 4.98 7.18
8-PMK006.36 8/27/1986 S 1 26.39 7.35 5.5 5.3 5.56 0.5
8-PMK006.36 8/27/1986 M 3 26.22 5.4 6.01
8-PMK006.36 8/27/1986 B 4 25.34 7.36 5.4 6.54 6.49
8-PMK006.36 9/8/1986 S 1 24.24 7.84 4.5 4.83 6.88 0.3
8-PMK006.36 9/8/1986 M 3 24.27 4.4 6.9
8-PMK006.36 9/8/1986 B 4 24.31 7.68 4.4 4.8 6.93
8-PMK006.36 9/24/1986 S 1 23.89 6.73 5.6 5.36 7.56 0.4
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8-PMK006.36 9/24/1986 M 3 23.88 5.5 7.8
8-PMK006.36 9/24/1986 B 5 23.9 6.75 5.5 5.29 8.07
8-PMK006.36 10/8/1986 S 1 23.61 6.44 5.4 5.2 8.78 0.4
8-PMK006.36 10/8/1986 M 3 23.56 5.2 9.09
8-PMK006.36 10/8/1986 B 4 23.58 6.46 5.2 5.1 9.03
8-PMK006.36 10/29/1986 S 1 17.24 7.15 7.3 7.19 12.72 0.6
8-PMK006.36 10/29/1986 M 3 17.18 7.3 12.73
8-PMK006.36 10/29/1986 B 4 17.1 7.17 7.1 6.3 12.71
8-PMK006.36 12/23/1986 S 1 7.48 9.6 0.3
8-PMK006.36 1/7/1987 S 1 4.4 6.71 10.8 9.88 0.2
8-PMK006.36 1/7/1987 B 3 4.4 7.64 10.8 9.7
8-PMK006.36 3/5/1987 S 0.3 7 7.21 10.8
8-PMK006.36 3/5/1987 M 1 7 7.21 10.8 8.71 0 0.3
8-PMK006.36 3/5/1987 M 3 6.9 10.8 0
8-PMK006.36 3/5/1987 B 5 6.8 7.99 10.8 9.27 0
8-PMK006.36 3/23/1987 S 1 8.9 7.29 8.66 3.9 0.4
8-PMK006.36 3/23/1987 M 3 8.8 4.9
8-PMK006.36 3/23/1987 B 5 8.9 7.38 8.23 6
8-PMK006.36 4/2/1987 S 0.3 12.8 8.6
8-PMK006.36 4/2/1987 M 0.61 12.8 8.6
8-PMK006.36 4/2/1987 M 1 12.8 8.6 8.68 0 0.2
8-PMK006.36 4/2/1987 M 3 13 8.6 0
8-PMK006.36 4/2/1987 B 4 12 8.5 8.28 0
8-PMK006.36 4/22/1987 S 1 15 7.5 6.95 0 0.3
8-PMK006.36 4/22/1987 M 3 15 7.3 0
8-PMK006.36 4/22/1987 B 5 15 7.1 6.71 0.5
8-PMK006.36 5/7/1987 M 1 16.7 6.55 6.6 6.44 1.36 0.5
8-PMK006.36 5/7/1987 M 3 16.61 6.1 2.41
8-PMK006.36 5/7/1987 M 5 16.57 5.6 3.06
8-PMK006.36 5/7/1987 B 6 16.58 6.59 5.6 5.6 3.16
8-PMK006.36 5/19/1987 S 1 21.87 7.57 5.9 5.85 0.68 0.3
8-PMK006.36 5/19/1987 M 3 21.82 5.9 0.62
8-PMK006.36 5/19/1987 B 5 21.84 7.52 5.8 5.73 0.64
8-PMK006.36 6/4/1987 S 0.61 25.9 6.79 6.3
8-PMK006.36 6/4/1987 M 1 26.06 6.79 6.4 5.69 0.6 0.3
8-PMK006.36 6/4/1987 M 3 25.96 6.3 0.65
8-PMK006.36 6/4/1987 B 5 26 6.75 6.3 4.37 0.58
8-PMK006.36 6/17/1987 S 1 26.9 6.69 4.5 4.42 0.47 0.2
8-PMK006.36 6/17/1987 M 3 26.88 4.5 0.5
8-PMK006.36 6/17/1987 B 5 26.83 6.74 4.4 3.26 0.55
8-PMK006.36 7/2/1987 S 0.3 12.8 8.6
8-PMK006.36 7/7/1987 S 0.61 27.8 6.8 3.6
8-PMK006.36 7/7/1987 M 1 27.88 6.8 3.9 4.07 5.66 0.4
8-PMK006.36 7/7/1987 M 3 27.81 3.6 6.68
8-PMK006.36 7/7/1987 B 5 28.99 6.89 3.6 3.63 7.41
8-PMK006.36 7/15/1987 S 1 28.93 2.7 2.7 5.03 0.4
8-PMK006.36 7/15/1987 M 3 28.9 2.5 5.35
8-PMK006.36 7/15/1987 B 4 28.98 2.6 2.9 5.47
8-PMK006.36 8/26/1987 S 1 26.72 6.98 4.4 4.82 7.64 0.6
8-PMK006.36 8/26/1987 M 3 26.78 4.2 8.25
8-PMK006.36 8/26/1987 B 5 26.91 7.06 4.3 8.26
8-PMK006.36 9/28/1987 S 1 23.65 6.36 6 6.54 3.44 0.4
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8-PMK006.36 9/28/1987 M 3 23.62 5.7 3.84
8-PMK006.36 9/28/1987 B 5 23.62 5.7 4
8-PMK006.36 10/29/1987 S 1 14.1 7.3 8.03 7.9 0.5
8-PMK006.36 10/29/1987 M 3 14.05 7.2 8.14
8-PMK006.36 10/29/1987 M 5 14.02 7.4 8.21
8-PMK006.36 10/29/1987 M 7 14.14 7.4 8.23
8-PMK006.36 10/29/1987 B 8 14.09 7.63 7.5 7.92 8.26
8-PMK006.36 11/17/1987 S 0.61 11.6 6.8 8.5
8-PMK006.36 11/17/1987 M 1 11.84 6.8 8.5 8.75 10.99 0.4
8-PMK006.36 11/17/1987 M 3 11.64 8.5 11.17
8-PMK006.36 11/17/1987 B 5 11.66 7.04 8.5 8.47 11.1
8-PMK006.36 7/5/1988 S 1 25.25 6.99 5.38 5.8 0.1
8-PMK006.36 7/5/1988 M 3 25.28 4.98 6.1
8-PMK006.36 7/5/1988 B 5 25.14 7.01 4.58 6
8-PMK006.36 7/20/1988 S 1 29.08 7.09 5.44 6.3 0.4
8-PMK006.36 7/20/1988 M 3 29.07 5.27 6.5
8-PMK006.36 7/20/1988 B 5 29.07 7.08 5.27 6.6
8-PMK006.36 8/3/1988 S 1 29.46 6.95 4.01 6.2 0.4
8-PMK006.36 8/3/1988 M 3 29.41 3.98 6.5
8-PMK006.36 8/3/1988 B 5 29.41 7.14 3.97 6.7
8-PMK006.36 9/19/1988 S 1 23.55 7.13 5.77 10.7 0.4
8-PMK006.36 9/19/1988 M 3 23.55 5.53 11.2
8-PMK006.36 9/19/1988 B 5 23.55 7.15 5.36 11.9
8-PMK006.36 9/29/1988 S 1 22.5 5.02 11 0.3
8-PMK006.36 9/29/1988 M 3 22.49 4.89 11.1
8-PMK006.36 9/29/1988 M 5 22.48 5 11.1
8-PMK006.36 9/29/1988 B 6 22.44 5 11.2
8-PMK006.36 10/13/1988 S 1 16.88 7.14 6.86 8.1 0.5
8-PMK006.36 10/13/1988 M 3 16.91 6.8 8.1
8-PMK006.36 10/13/1988 B 5 16.9 7.23 6.77 8.2
8-PMK006.36 11/3/1988 S 1 12.94 7.22 7.45 10 0.6
8-PMK006.36 11/3/1988 M 3 12.78 7.25 11.1
8-PMK006.36 11/3/1988 B 4 12.77 7.35 7.26 11.5
8-PMK006.36 11/16/1988 S 1 12.87 7.19 7.97 8.5 0.6
8-PMK006.36 11/16/1988 M 3 12.84 8.27 9.1
8-PMK006.36 11/16/1988 B 5 12.85 7.3 8.47 9.2
8-PMK006.36 12/15/1988 S 1 5.71 10.4 7.1 0.3
8-PMK006.36 12/15/1988 M 3 5.71 10.71 7.5
8-PMK006.36 12/15/1988 B 5 5.73 10.88 7.6
8-PMK006.36 1/23/1989 S 1 6.03 7.38 10.9 9 0.4
8-PMK006.36 1/23/1989 M 3 5.83 10.78 9
8-PMK006.36 1/23/1989 M 5 5.8 10.73 9.1
8-PMK006.36 1/23/1989 B 6 5.8 7.2 10.74 9.2
8-PMK006.36 3/27/1989 S 1 10.85 7.82 9.88 0 0.3
8-PMK006.36 3/27/1989 M 3 10.85 10 0
8-PMK006.36 3/27/1989 B 5 10.86 8.2 10.43 0
8-PMK006.36 4/17/1989 S 1 13.65 7.42 8.3 8.33 0 0.2
8-PMK006.36 4/17/1989 M 3 13.67 8.15 0
8-PMK006.36 4/17/1989 M 5 13.63 7.94 1.1
8-PMK006.36 4/17/1989 B 6 13.62 7.57 8 7.74 1.3
8-PMK006.36 8/7/1989 S 1 28.78 3.84 0 0.3
8-PMK006.36 8/7/1989 M 3 28.76 3.84 0
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8-PMK006.36 8/7/1989 B 4 28.73 3.88 0
8-PMK006.36 2/14/1990 S 1 10.28 7.18 10.02 0
8-PMK006.36 2/14/1990 M 3 10.26 10.18 0
8-PMK006.36 2/14/1990 B 4 10.27 7.14 10.73 0
8-PMK006.36 3/14/1990 S 1 12.12 7.35 9.6 0 0.1
8-PMK006.36 3/14/1990 M 3 12.11 9.7 0
8-PMK006.36 3/14/1990 B 4 12.1 7.31 9.99 0
8-PMK006.36 3/29/1990 S 1 13.06 7.25 8.97 0
8-PMK006.36 3/29/1990 M 3 13.02 8.97 0
8-PMK006.36 3/29/1990 B 5 13 8.97 0
8-PMK006.36 4/17/1990 S 1 14.23 7.12 8.34 0 0.2
8-PMK006.36 4/17/1990 M 3 14.19 8.32 0
8-PMK006.36 4/17/1990 B 5 14.19 8.36 0
8-PMK006.36 4/26/1990 S 1 17.47 6.84 7.88 0 0.3
8-PMK006.36 4/26/1990 M 3 17.46 7.88 0
8-PMK006.36 4/26/1990 B 5 17.46 6.93 7.85 0
8-PMK006.36 5/10/1990 S 0.3 21 7.7
8-PMK006.36 5/10/1990 M 1 21.06 7.76 0 0.3
8-PMK006.36 5/10/1990 M 3 21.04 7.75 0
8-PMK006.36 5/10/1990 B 5 21.02 7.85 0
8-PMK006.36 6/4/1990 S 1 20.75 6.16 5.75 0 0.2
8-PMK006.36 6/4/1990 M 3 20.68 5.73 0
8-PMK006.36 6/4/1990 B 5 20.64 6.94 5.69 0
8-PMK006.36 6/13/1990 S 1 23.22 6.93 5.12 2.6 0.5
8-PMK006.36 6/13/1990 M 3 23.17 5.13 2.8
8-PMK006.36 6/13/1990 M 5 23.11 7.14 5.2 2.9
8-PMK006.36 6/27/1990 S 1 26.57 6.64 4.01 3.3 0.4
8-PMK006.36 6/27/1990 M 3 26.57 4.02 3.3
8-PMK006.36 6/27/1990 M 5 26.49 4.02 3.2
8-PMK006.36 6/27/1990 B 7 26.48 6.68 4.02 3.2
8-PMK006.36 7/11/1990 S 1 28.43 6.64 4.8 2.1 0.3
8-PMK006.36 7/11/1990 M 3 28.42 4.74 2.4
8-PMK006.36 7/11/1990 B 5 28.47 6.89 4.71 2.5
8-PMK006.36 7/25/1990 S 1 28.82 6.85 4 2 0.3
8-PMK006.36 7/25/1990 M 3 28.79 3.87 2.2
8-PMK006.36 7/25/1990 B 5 28.73 7.14 3.89 2.2
8-PMK006.36 8/8/1990 S 1 27.21 6.88 4.64 4 0.4
8-PMK006.36 8/8/1990 M 3 27.2 4.64 4.1
8-PMK006.36 8/8/1990 B 5 27.16 6.96 4.63 4.2
8-PMK006.36 8/22/1990 S 1 26.43 6.88 3.54 6.5 0.4
8-PMK006.36 8/22/1990 M 3 26.43 3.52 6.8
8-PMK006.36 8/22/1990 B 4 26.42 6.79 3.54 6.99
8-PMK006.36 9/10/1990 S 1 26.32 6.85 4.15 6.5 0.4
8-PMK006.36 9/10/1990 M 3 26.3 4.07 6.5
8-PMK006.36 9/10/1990 B 5 26.28 6.84 4.3 6.5
8-PMK006.36 9/25/1990 S 1 21.66 7.12 6.03 6.42 4.1 0.6
8-PMK006.36 9/25/1990 M 3 21.6 5.87 4.3
8-PMK006.36 9/25/1990 B 5 21.59 7.34 5.96 6.64 4.5
8-PMK006.36 10/10/1990 S 1 22.42 7.06 5.42 7.9 0.5
8-PMK006.36 10/10/1990 M 3 22.44 5.27 8.5
8-PMK006.36 10/10/1990 B 5 22.44 7.16 5.41 8.7
8-PMK006.36 10/24/1990 S 1 20.21 7.07 6.18 5.6 0.3
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8-PMK006.36 10/24/1990 M 3 20.2 6.19 5.6
8-PMK006.36 10/24/1990 M 5 20.19 6.19 5.7
8-PMK006.36 10/24/1990 B 6 20.16 7.03 6.36 5.8
8-PMK006.36 12/6/1990 S 1 10.1 7.39 9.28 1.9 0.2
8-PMK006.36 12/6/1990 M 3 10.09 9.33 2
8-PMK006.36 12/6/1990 B 5 10.06 7.75 9.55 2
8-PMK006.36 1/3/1991 S 1 8.21 7.31 11.25 0 0.2
8-PMK006.36 1/3/1991 M 3 8.17 11.4 0
8-PMK006.36 1/3/1991 B 5 8.42 7.44 11.6 0
8-PMK006.36 2/19/1991 S 1 5.99 7.54 10.82 0.4 0.2
8-PMK006.36 2/19/1991 M 3 5.99 10.88 0.5
8-PMK006.36 2/19/1991 B 4 6.04 7.74 11.03 0.6
8-PMK006.36 3/5/1991 S 1 10.32 7.49 10.01 0.8 0.2
8-PMK006.36 3/5/1991 M 3 10 10.1 0.9
8-PMK006.36 3/5/1991 B 5 9.96 7.72 10.24 1
8-PMK006.36 3/25/1991 S 1 11.19 7.27 8.94 9.76 4 0.4
8-PMK006.36 3/25/1991 M 3 11.15 8.64 5.2
8-PMK006.36 3/25/1991 M 5 11.15 8.6 6.8
8-PMK006.36 3/25/1991 B 6 11.13 7.3 8.69 8.58 6.9
8-PMK006.36 4/2/1991 S 1 13.22 7.61 9.31 0 0.2
8-PMK006.36 4/2/1991 M 3 13.21 9.36 0
8-PMK006.36 4/2/1991 B 4 13.9 7.72 9.76 0
8-PMK006.36 4/17/1991 S 1 16.78 7.18 7.59 0 0.2
8-PMK006.36 4/17/1991 M 3 16.77 7.6 0
8-PMK006.36 4/17/1991 B 5 16.7 7.5 7.82 0
8-PMK006.36 5/1/1991 S 1 19.25 6.96 6.86 0.2 0.2
8-PMK006.36 5/1/1991 M 3 19.17 6.86 0.3
8-PMK006.36 5/1/1991 B 5 19.14 7.11 6.91 0.4
8-PMK006.36 5/15/1991 S 1 23.3 6.92 5.47 1.6 0.3
8-PMK006.36 5/15/1991 M 3 23.04 5.43 1.6
8-PMK006.36 5/15/1991 M 5 23.04 5.31 2
8-PMK006.36 5/15/1991 B 6 23.03 7.02 5.42 2
8-PMK006.36 6/12/1991 S 0.3 25.5 7.2
8-PMK006.36 6/12/1991 M 1 25.98 7.2 3.5 0.5
8-PMK006.36 6/12/1991 M 3 25.49 7.09 3.6
8-PMK006.36 6/12/1991 B 4 25.49 7.02 3.7
8-PMK006.36 6/26/1991 S 1 25.38 6.21 4.6 0.5
8-PMK006.36 6/26/1991 M 3 25.38 6.11 4.8
8-PMK006.36 6/26/1991 B 5 25.36 7.11 6.16 4.9
8-PMK006.36 7/15/1991 S 1 28.5 6.9 4.98 4.9
8-PMK006.36 7/15/1991 B 3 28.47 6.93 4.93 5
8-PMK006.36 7/31/1991 S 1 27.23 6.89 3.51 6.7 0.4
8-PMK006.36 7/31/1991 M 3 27.21 3.49 6.7
8-PMK006.36 7/31/1991 M 5 27.2 3.49 6.7
8-PMK006.36 7/31/1991 B 6 27.18 6.96 3.51 6.7
8-PMK006.36 8/12/1991 S 1 27.77 5.28 3.1 0.4
8-PMK006.36 8/12/1991 M 3 27.75 5.18 3.3
8-PMK006.36 8/12/1991 B 4 27.72 5.21 3.5
8-PMK006.36 8/26/1991 S 1 27.26 6.98 4.65 9.2 0.5
8-PMK006.36 8/26/1991 M 3 27.25 4.65 9.5
8-PMK006.36 8/26/1991 M 5 27.25 4.66 9.5
8-PMK006.36 8/26/1991 B 6 27.24 7.01 4.7 9.5
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8-PMK006.36 9/11/1991 S 1 26.1 6.99 4.9 7.1 0.5
8-PMK006.36 9/11/1991 M 3 26.08 4.82 7.3
8-PMK006.36 9/11/1991 B 4 26.04 7.1 4.87 7.4
8-PMK006.36 10/3/1991 S 1 22.35 6.66 6.06 6.9 0.3
8-PMK006.36 10/3/1991 M 3 22.34 6.03 7
8-PMK006.36 10/3/1991 M 5 22.33 5.98 7
8-PMK006.36 10/3/1991 B 7 22.33 6.71 6 7
8-PMK006.36 10/9/1991 S 1 20.39 7.13 6.41 7.14 6.5 0.4
8-PMK006.36 10/9/1991 B 3 20.37 7.22 6.34 6.48 6.8
8-PMK006.36 11/12/1991 S 1 10.16 7.11 8.77 8.47 9.1 0.7
8-PMK006.36 11/12/1991 M 3 10.07 8.7 9.3
8-PMK006.36 11/12/1991 B 4 10.07 7.13 8.93 8.49 9.4
8-PMK006.36 12/12/1991 S 1 10.29 7.34 8.77 9.51 5.6 0.4
8-PMK006.36 12/12/1991 M 3 10.3 8.75 5.8
8-PMK006.36 12/12/1991 M 5 10.29 8.79 5.9
8-PMK006.36 12/12/1991 B 6 10.28 7.41 8.79 10.7 5.9
8-PMK006.36 1/8/1992 S 1 7 11.99 10.95 1.7 1.4
8-PMK006.36 1/8/1992 M 3 7 12.05 1.8
8-PMK006.36 1/8/1992 B 4 7 7.8 12.38 12.07 1.8
8-PMK006.36 2/5/1992 S 1 5.02 7.51 11.67 11.35 4.7 0.3
8-PMK006.36 2/5/1992 M 3 5.02 11.74 5.6
8-PMK006.36 2/5/1992 B 5 5 7.55 12.33 11.2 6.8
8-PMK006.36 3/9/1992 S 1 11.58 7.92 9.32 7.96 0 0.2
8-PMK006.36 3/9/1992 M 3 11.57 9.47 0
8-PMK006.36 3/9/1992 B 5 11.57 8.27 9.64 8.48 0
8-PMK006.36 3/30/1992 S 1 9.75 7.46 10.51 9.29 3.4 0.2
8-PMK006.36 3/30/1992 M 3 9.7 10.59 4
8-PMK006.36 3/30/1992 M 5 9.71 10.57 4.9
8-PMK006.36 3/30/1992 B 6 9.7 11.45 9.3 4.9
8-PMK006.36 4/6/1992 S 1 10.09 7.71 9.18 0
8-PMK006.36 4/6/1992 M 3 10 9.18 0.1
8-PMK006.36 4/6/1992 B 5 9.99 9.41 0.2
8-PMK006.36 4/20/1992 S 1 16.12 7.25 7.55 7.6 2.8 0.4
8-PMK006.36 4/20/1992 M 3 16.12 7.54 2.9
8-PMK006.36 4/20/1992 M 5 16.11 7.64 3
8-PMK006.36 4/20/1992 B 6 16.09 7.6 8.04 7.37 3
8-PMK006.36 5/5/1992 S 0.3 18.3 7.54 7.3
8-PMK006.36 5/5/1992 S 1 18.31 7.3 7.36 7.12 1.5 0.3
8-PMK006.36 5/5/1992 M 3 18.32 7.22 1.7
8-PMK006.36 5/5/1992 B 5 18.3 7.54 7.34 7.35 2
8-PMK006.36 5/21/1992 S 1 19.76 7.23 6.33 1.8 0.2
8-PMK006.36 5/21/1992 M 3 19.74 6.33 1.8
8-PMK006.36 5/21/1992 B 5 19.71 7.62 6.52 1.8
8-PMK006.36 8/31/1992 S 1 26.13 6.29 5.1 4.34 2.7 0.6
8-PMK006.36 8/31/1992 M 3 26.08 5 2.9
8-PMK006.36 8/31/1992 B 4 26.04 6.54 5.04 4.48 2.9
8-PMK006.36 9/14/1992 S 1 25.1 7.36 5.23 4.37 2.1 0.4
8-PMK006.36 9/14/1992 M 3 25.07 5.18 2.3
8-PMK006.36 9/14/1992 B 5 25.03 7.65 5.23 4.34 2.4
8-PMK006.36 10/1/1992 S 1 20.26 7.19 6 6.13 5.5 0.2
8-PMK006.36 10/1/1992 M 3 20.22 6.04 5.5
8-PMK006.36 10/1/1992 B 5 20.22 7.41 6.07 6.08 5.5
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Desc Depth
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Celcius
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(S.U.)

DO 
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DO 
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Fdt DO 
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Secchi 
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(ft.)
8-PMK006.36 10/14/1992 S 1 18.64 7.31 7.05 7.25 3.5 0.4
8-PMK006.36 10/14/1992 M 3 18.64 6.95 3.7
8-PMK006.36 10/14/1992 B 5 18.64 7.47 6.91 7.43 4
8-PMK006.36 10/28/1992 S 1 15.41 7.33 7.71 8.04 4.7 0.4
8-PMK006.36 10/28/1992 M 3 15.4 7.65 4.8
8-PMK006.36 10/28/1992 B 5 14.38 7.61 7.51 7.76 5.4
8-PMK006.36 11/16/1992 S 1 12.21 7.08 8.26 4.2 0.3
8-PMK006.36 11/16/1992 M 3 12.19 8.3 4.2
8-PMK006.36 11/16/1992 B 5 12.11 7.38 8.65 4.3
8-PMK006.36 12/17/1992 S 1 6.34 7.27 10.79 0 0.2
8-PMK006.36 12/17/1992 M 3 6.34 10.89 0
8-PMK006.36 12/17/1992 B 5 6.4 7.55 11.19 0
8-PMK006.36 1/13/1993 S 1 6.89 10.7 11.56 0 0.3
8-PMK006.36 1/13/1993 M 3 6.88 10.7 0
8-PMK006.36 1/13/1993 M 5 6.88 10.75 0
8-PMK006.36 1/13/1993 B 6 6.88 11.22 10.97 0
8-PMK006.36 2/10/1993 S 1 4.99 7.74 11.43 1.9 0.4
8-PMK006.36 2/10/1993 M 3 4.98 11.48 2
8-PMK006.36 2/10/1993 B 5 4.96 7.95 11.72 2
8-PMK006.36 3/11/1993 S 1 7.89 7.99 9.92 0 0.1
8-PMK006.36 3/11/1993 M 3 7.88 9.97 0
8-PMK006.36 3/11/1993 B 5 7.87 8.55 9 0
8-PMK006.36 3/25/1993 S 1 8.59 7.46 11 0 0.4
8-PMK006.36 3/25/1993 M 3 8.59 11.01 0
8-PMK006.36 3/25/1993 M 5 8.58 11.01 0
8-PMK006.36 3/25/1993 B 6 8.58 7.7 11.05 0
8-PMK006.36 4/14/1993 S 1 14.14 7.73 8.61 0 0.4
8-PMK006.36 4/14/1993 M 3 13.72 8.62 0
8-PMK006.36 4/14/1993 B 5 13.71 7.92 8.62 8.23 0
8-PMK006.36 4/29/1993 S 1 15.83 7.81 7.85 1.4
8-PMK006.36 4/29/1993 M 3 15.87 7.63 2.5
8-PMK006.36 4/29/1993 B 4 15.82 7.02 7.58 7.43 2.8
8-PMK006.36 5/10/1993 S 0.3 21.2 7.61 6.7
8-PMK006.36 5/10/1993 M 1 21.16 7.61 6.71 6.54 0 0.3
8-PMK006.36 5/10/1993 M 3 21.15 6.71 0
8-PMK006.36 5/10/1993 B 5 21.13 7.98 6.76 6.54 0
8-PMK006.36 5/25/1993 S 1 21.7 7.65 7.07 6.85 0 0.4
8-PMK006.36 5/25/1993 M 3 21.64 7.07 0
8-PMK006.36 5/25/1993 B 5 21.63 8.01 7.09 7.07 0
8-PMK006.36 6/8/1993 S 1 23.3 7.44 6.24 0 0.3
8-PMK006.36 6/8/1993 M 3 23.3 6.24 0
8-PMK006.36 6/8/1993 M 5 23.27 7.73 6.26 0
8-PMK006.36 6/23/1993 S 1 27.18 7.17 4.5 1.1 0.4
8-PMK006.36 6/23/1993 M 3 27.11 4.31 1.3
8-PMK006.36 6/23/1993 B 5 27.05 7.44 4.22 1.6
8-PMK006.36 7/8/1993 S 1 29.31 7.35 5.25 2.8 0.4
8-PMK006.36 7/8/1993 M 3 29.28 5.24 2.9
8-PMK006.36 7/8/1993 B 5 29.28 7.61 5.28 2.9
8-PMK006.36 7/22/1993 S 1 29.41 7.27 5.24 5.29 5.7 0.5
8-PMK006.36 7/22/1993 M 3 29.38 5.08 5.8
8-PMK006.36 7/22/1993 B 4 29.31 7.56 5.16 5.54 6
8-PMK006.36 8/5/1993 S 1 28.49 7.28 5.35 6.43 6.5 0.6
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(S.U.)

DO 
Probe 
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8-PMK006.36 8/5/1993 M 3 28.46 5.21 6.8
8-PMK006.36 8/5/1993 M 5 28.43 5.2 7
8-PMK006.36 8/5/1993 B 6 28.4 7.47 5.34 5.57 7
8-PMK006.36 8/19/1993 S 1 27.69 7.05 4.1 4.21 7 0.6
8-PMK006.36 8/19/1993 M 3 27.62 3.87 7.4
8-PMK006.36 8/19/1993 M 5 27.59 3.7 7.8
8-PMK006.36 8/19/1993 B 6 27.56 7.37 3.79 3.65 7.9
8-PMK006.36 9/7/1993 S 1 27.87 7.29 5.59 9.6 0.7
8-PMK006.36 9/7/1993 M 3 27.85 5.19 10.2
8-PMK006.36 9/7/1993 M 5 27.85 5.1 10.3
8-PMK006.36 9/7/1993 B 6 27.84 5.15 10.3
8-PMK006.36 9/22/1993 S 1 23.92 7.3 4.74 9.4 0.6
8-PMK006.36 9/22/1993 M 3 23.27 4.64 9.5
8-PMK006.36 9/22/1993 B 5 23.85 7.38 4.62 9.7
8-PMK006.36 10/6/1993 S 1 20.24 7.48 7.86 9 0.3
8-PMK006.36 10/6/1993 M 3 20.22 7.67 9.2
8-PMK006.36 10/6/1993 M 5 20.15 7.58 9.6
8-PMK006.36 10/6/1993 B 6 20.15 7.66 7.64 9.7
8-PMK006.36 12/6/1993 S 1 9.96 8.01 8.04 8.2 0 0.2
8-PMK006.36 12/6/1993 M 3 9.94 8.05 0
8-PMK006.36 12/6/1993 M 5 9.93 8.06 0
8-PMK006.36 12/6/1993 B 6 9.93 8.38 8.3 7.87 0
8-PMK006.36 1/13/1994 S 1 3.38 12.27 1.6 0.2
8-PMK006.36 1/13/1994 M 3 3.38 12.33 1.6
8-PMK006.36 1/13/1994 B 5 3.38 12.55 1.7
8-PMK006.36 2/15/1994 S 1 2.49 7.32 12.81 11.51 0.1 0.4
8-PMK006.36 2/15/1994 M 3 2.44 12.8 0.1
8-PMK006.36 2/15/1994 M 5 2.38 12.79 0.1
8-PMK006.36 2/15/1994 B 6 2.38 7.73 12.9 11.55 0.1
8-PMK006.36 3/30/1994 S 1 12.66 7.22 9.4 9.47 0 0.4
8-PMK006.36 3/30/1994 M 3 12.52 9.45 0
8-PMK006.36 3/30/1994 B 5 12.48 9.61 9.44 0
8-PMK006.36 4/26/1994 S 1 18.64 7 6.83 6.23 0.2 0.3
8-PMK006.36 4/26/1994 M 3 18.65 6.84 0.2
8-PMK006.36 4/26/1994 M 5 18.64 6.87 0.2
8-PMK006.36 4/26/1994 B 6 18.61 7.22 6.92 6.72 0.2
8-PMK006.36 5/24/1994 S 1 19.92 8.64 6.85 4.6 0.3
8-PMK006.36 5/24/1994 M 3 19.7 6.66 4.8
8-PMK006.36 5/24/1994 M 5 19.68 6.7 4.9
8-PMK006.36 5/24/1994 B 6 19.58 6.98 6.69 6.76 4.9
8-PMK006.36 6/23/1994 S 1 28.94 6.82 3.9 4.27 3.8 0.5
8-PMK006.36 6/23/1994 M 3 28.83 6.35 4.1
8-PMK006.36 6/23/1994 B 4 28.75 6.8 3.48 4.02 4.4
8-PMK006.36 7/21/1994 S 1 29.3 6.84 3.77 6.6 0.6
8-PMK006.36 7/21/1994 M 3 29.27 3.97 6.8
8-PMK006.36 7/21/1994 M 5 29.27 4.07 6.8
8-PMK006.36 7/21/1994 B 6 29.27 6.89 4.16 6.8
8-PMK006.36 8/23/1994 S 1 26.8 7.2 5.79 0.5 0.4
8-PMK006.36 8/23/1994 M 3 26.78 5.71 0.5
8-PMK006.36 8/23/1994 M 5 26.7 5.73 0.5
8-PMK006.36 8/23/1994 B 6 26.75 7.75 5.73 0.5
8-PMK006.36 9/27/1994 S 5 23.11 7.01 5.31 6.6
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8-PMK006.36 9/27/1994 S 1 23.13 6.98 5.27 6.3 0.4
8-PMK006.36 9/27/1994 B 3 23.13 5.29 6.4
8-PMK006.36 10/20/1994 S 7 16.84 7.12 6.61 6.6
8-PMK006.36 10/20/1994 S 1 16.87 7.06 6.64 6.1 0.5
8-PMK006.36 10/20/1994 M 3 16.85 6.62 6.2
8-PMK006.36 10/20/1994 B 5 16.84 6.61 6.5
8-PMK006.36 11/29/1994 S 6 11.55 7.04 8.13 8.2
8-PMK006.36 11/29/1994 S 1 11.66 7 8.13 7.1 0.4
8-PMK006.36 11/29/1994 M 3 11.56 8.09 8
8-PMK006.36 11/29/1994 B 5 11.55 8.09 8.2
8-PMK006.36 12/13/1994 S 6 9.82 7.23 8.33 10
8-PMK006.36 12/13/1994 S 1 9.75 7.19 8.43 8.4 0.3
8-PMK006.36 12/13/1994 B 5 9.84 8.27 9.9
8-PMK006.36 1/12/1995 S 7 5.52 7.08 13.6 8.5
8-PMK006.36 1/12/1995 S 1 5.72 7.09 13.72 7 0.5
8-PMK006.36 1/12/1995 M 3 5.51 13.56 8.3
8-PMK006.36 1/12/1995 B 5 5.51 13.55 8.4
8-PMK006.36 2/13/1995 S 6 2.98 7.27 12.04 7.7
8-PMK006.36 2/13/1995 S 1 3.19 7.16 11.35 7.4 0.6
8-PMK006.36 2/13/1995 M 3 3.01 11.49 7.6
8-PMK006.36 2/13/1995 B 5 3 11.64 7.7
8-PMK006.36 3/7/1995 S 5 7.65 7.44 10.86 1.4
8-PMK006.36 3/7/1995 S 1 7.7 7.44 10.82 1 0.2
8-PMK006.36 3/7/1995 B 3 7.63 10.83 1.3
8-PMK006.36 4/20/1995 S 5 16.3 6.86 6.92 3.8
8-PMK006.36 4/20/1995 B 6 6.86
8-PMK006.36 4/20/1995 S 1 16.35 6.84 6.86 3.7 0.2
8-PMK006.36 4/20/1995 B 3 16.3 6.86 3.7
8-PMK006.36 5/9/1995 S 6 17.4 6.97 6.24 7.7
8-PMK006.36 5/9/1995 S 1 17.63 6.92 6.59 4.7 0.5
8-PMK006.36 5/9/1995 M 3 17.43 6.31 6.9
8-PMK006.36 5/9/1995 B 5 17.38 6.05 7.6
8-PMK006.36 6/22/1995 S 4 26.37 6.9 5.07 8.1
8-PMK006.36 6/22/1995 S 1 26.41 6.87 5.1 7.9 0.5
8-PMK006.36 6/22/1995 B 3 26.38 4.97 8.1
8-PMK006.36 7/6/1995 S 5 26.88 7.61 5.42 0.1
8-PMK006.36 7/6/1995 S 1 26.99 7.27 5.31 0.1 0.3
8-PMK006.36 7/6/1995 B 3 26.89 5.23 0.1
8-PMK006.36 8/15/1995 S 5 28.5 7.05 5.09 7.7
8-PMK006.36 8/15/1995 S 1 28.51 6.9 4.88 7.6 0.3
8-PMK006.36 8/15/1995 B 3 28.51 4.9 7.6
8-PMK006.36 9/5/1995 S 7 25.99 7.24 5.1 13.4
8-PMK006.36 9/5/1995 S 1 26 7.19 4.97 13.4 0.4
8-PMK006.36 9/5/1995 M 3 25.98 4.97 13.5
8-PMK006.36 9/5/1995 B 5 25.98 5.01 13.5
8-PMK006.36 10/10/1995 S 6 22.11 7.12 6.44 9.7
8-PMK006.36 10/10/1995 S 1 22.26 7.18 7.06 9.3 0.4
8-PMK006.36 10/10/1995 M 3 22.12 6.48 9.6
8-PMK006.36 10/10/1995 B 5 22.12 6.47 9.6
8-PMK006.36 11/16/1995 S 6 11.12 7.25 8.43 6.6
8-PMK006.36 11/16/1995 S 1 10.71 7.27 8.69 3.2 0.4
8-PMK006.36 11/16/1995 M 3 11.01 8.47 5.1



Station ID
Collection 

Date
Depth 
Desc Depth

Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
Winkler 
(mg/L)

Fdt DO 
Optical

Salinity 
(mg/L)

Secchi 
Depth 

(ft.)
8-PMK006.36 11/16/1995 B 5 11.07 8.37 6.2
8-PMK006.36 12/4/1995 S 1 0.4
8-PMK006.36 1/16/1996 S 6 1.3 7.68 12.45 8.9
8-PMK006.36 1/16/1996 S 1 1.22 7.56 12.1 7.2 0.6
8-PMK006.36 1/16/1996 M 3 1.24 12.11 7.8
8-PMK006.36 1/16/1996 B 5 1.3 12.24 8.8
8-PMK006.36 2/26/1996 S 7 6.3 7.83 11.22 0
8-PMK006.36 2/26/1996 S 1 6.3 7.67 11.1 0 0.3
8-PMK006.36 2/26/1996 M 3 6.3 11.11 0
8-PMK006.36 2/26/1996 B 5 6.3 11.15 0
8-PMK006.36 3/4/1996 S 6 7.04 8.62 11.4 0.1
8-PMK006.36 3/4/1996 S 1 7.04 8.27 11.16 0.1 0.3
8-PMK006.36 3/4/1996 M 3 7.04 11.2 0.1
8-PMK006.36 3/4/1996 B 5 7.03 11.32 0.1
8-PMK006.36 4/15/1996 S 6 13.42 8.05 8.05 1.5
8-PMK006.36 4/15/1996 S 1 13.42 6.93 8.07 1.5 0.2
8-PMK006.36 4/15/1996 M 3 13.42 8.09 1.5
8-PMK006.36 4/15/1996 B 5 13.42 8.05 1.5
8-PMK006.36 5/21/1996 S 6 22.22 7.26 5.9 0.3
8-PMK006.36 5/21/1996 S 1 22.29 7.1 5.86 0.3 0.3
8-PMK006.36 5/21/1996 M 3 22.23 5.86 0.3
8-PMK006.36 5/21/1996 B 5 22.22 5.86 0.3
8-PMK006.36 6/4/1996 S 5 20.73 6.99 5.35 1.6
8-PMK006.36 6/4/1996 S 1 20.77 6.9 5.35 1.6 0.2
8-PMK006.36 6/4/1996 B 3 20.73 5.35 1.6
8-PMK006.36 7/9/1996 S 7 27.22 7.5 4.28 7
8-PMK006.36 7/9/1996 S 1 27.54 7.27 4.55 6.6 0.5
8-PMK006.36 7/9/1996 M 3 27.26 4.24 6.8
8-PMK006.36 7/9/1996 B 5 27.22 4.26 6.9
8-PMK006.36 8/6/1996 S 6 27.06 7.61 3.93 2.6
8-PMK006.36 8/6/1996 S 1 27.06 7.33 3.87 2.4 0.4
8-PMK006.36 8/6/1996 M 3 27.05 3.85 2.4
8-PMK006.36 8/6/1996 B 5 27.06 3.85 2.6
8-PMK006.36 9/10/1996 S 6 26.62 6.9 5.16 0.7
8-PMK006.36 9/10/1996 S 1 26.66 6.78 5.11 0.7 0.5
8-PMK006.36 9/10/1996 M 3 26.62 5.07 0.7
8-PMK006.36 9/10/1996 B 5 26.62 5.07 0.8
8-PMK006.36 10/15/1996 S 5 17.29 7.2 6.98 0.1
8-PMK006.36 10/15/1996 S 1 17.32 7.1 6.94 0.1 0.4
8-PMK006.36 10/15/1996 B 3 17.3 6.94 0.1
8-PMK006.36 12/3/1996 S 6 7.95 7.42 10.77 0.1
8-PMK006.36 12/3/1996 S 1 7.95 7.3 10.69 0.1 0.2
8-PMK006.36 12/3/1996 M 3 7.95 10.7 0.1
8-PMK006.36 12/3/1996 B 5 7.95 10.73 0.1
8-PMK006.36 2/4/1997 S 6 5.25 7.08 11.16 3.7
8-PMK006.36 2/4/1997 S 1 5.17 7.04 11.19 3.1 0.4
8-PMK006.36 2/4/1997 M 3 5.22 11.04 3.4
8-PMK006.36 2/4/1997 B 5 5.25 11.07 3.6
8-PMK006.36 3/4/1997 S 6 10.03 7.34 9.96 1.8
8-PMK006.36 3/4/1997 S 1 10.62 7.21 9.84 1.2 0.4
8-PMK006.36 3/4/1997 M 3 10.62 9.81 1.6
8-PMK006.36 3/4/1997 B 5 10.64 9.8 1.8
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8-PMK006.36 4/8/1997 S 5 15.43 7.7 9.25 0.4
8-PMK006.36 4/8/1997 S 1 15.49 7.4 8.95 0.4 0.3
8-PMK006.36 4/8/1997 B 3 15.45 8.96 0.4
8-PMK006.36 5/12/1997 S 6 17.42 7.27 8.24 0.6
8-PMK006.36 5/12/1997 S 1 17.45 7.22 8.11 0.6 0.2
8-PMK006.36 5/12/1997 M 3 17.42 8.1 0.6
8-PMK006.36 5/12/1997 B 5 17.42 8.14 0.6
8-PMK006.36 6/10/1997 S 5 19.51 7.06 7.13 2.4
8-PMK006.36 6/10/1997 S 1 19.54 7 7.1 2.3 0.4
8-PMK006.36 6/10/1997 B 3 19.53 7.1 2.4
8-PMK006.36 7/8/1997 S 5 27.57 6.95 5.63 4.2
8-PMK006.36 7/8/1997 S 1 27.59 6.91 5.74 4 0.6
8-PMK006.36 7/8/1997 B 3 27.57 5.64 4.1
8-PMK006.36 8/11/1997 S 5 26.9 7.2 5.36 7
8-PMK006.36 8/11/1997 S 1 26.97 7.14 5.34 6.4 0.5
8-PMK006.36 8/11/1997 B 3 26.9 5.17 6.98
8-PMK006.36 9/9/1997 S 5 24.79 7.23 5.84 12
8-PMK006.36 9/9/1997 S 1 24.74 7.18 5.95 11.2 0.6
8-PMK006.36 9/9/1997 B 3 24.78 5.82 11.8
8-PMK006.36 10/7/1997 S 5 21.52 7.25 6.54 9.4
8-PMK006.36 10/7/1997 S 1 21.56 7.22 6.61 9.3 0.3
8-PMK006.36 10/7/1997 B 3 21.53 6.54 9.3
8-PMK006.36 11/4/1997 S 5 14.69 7.47 7.99 7.9
8-PMK006.36 11/4/1997 S 1 14.77 7.41 8.28 7.3 0.5
8-PMK006.36 11/4/1997 B 3 14.68 8.03 7.6
8-PMK006.36 12/3/1997 S 5 8.31 8.05 9.48 1.3
8-PMK006.36 12/3/1997 S 1 8.33 7.6 9.36 1.1 0.3
8-PMK006.36 12/3/1997 B 3 8.31 9.38 1.2
8-PMK006.36 1/6/1998 S 5 5.74 7.6 10.82 2.7
8-PMK006.36 1/6/1998 S 1 5.75 7.46 10.73 2.7 0.2
8-PMK006.36 1/6/1998 B 3 5.74 10.77 2.7
8-PMK006.36 2/3/1998 S 4 5.42 8.16 9.9 0.1
8-PMK006.36 2/3/1998 S 1 5.42 7.87 9.83 0.1 0.3
8-PMK006.36 2/3/1998 B 3 5.42 9.86 0.1
8-PMK006.36 3/23/1998 S 7 8.08 7.85 10.61 0.1
8-PMK006.36 3/23/1998 S 1 8.12 7.59 10.14 0.1 0.4
8-PMK006.36 3/23/1998 M 3 8.08 10.21 0.1
8-PMK006.36 3/23/1998 B 5 8.08 10.3 0.1
8-PMK006.36 4/7/1998 S 5 14.73 7.7 8.14 0.2
8-PMK006.36 4/7/1998 S 1 14.75 7.44 8.03 0.1 0.3
8-PMK006.36 4/7/1998 B 3 14.74 8.06 0.2
8-PMK006.36 5/11/1998 S 7 19.1 7.43 6.95 0.1
8-PMK006.36 5/11/1998 S 1 19.1 7.19 6.92 0.1 0.6
8-PMK006.36 5/11/1998 M 3 19.1 6.93 0.1
8-PMK006.36 5/11/1998 B 5 19.1 6.93 0.1
8-PMK006.36 6/9/1998 S 4 23.4 7.28 6.28 0.6
8-PMK006.36 6/9/1998 S 1 23.97 7.16 6.52 0.5 0.4
8-PMK006.36 6/9/1998 B 3 23.42 6.16 0.6
8-PMK006.36 7/7/1998 S 6 28.04 6.94 4.99 4.5
8-PMK006.36 7/7/1998 S 1 28.1 6.94 5.09 4.1 0.7
8-PMK006.36 7/7/1998 M 3 28.05 4.89 4.4
8-PMK006.36 7/7/1998 B 5 28.04 4.91 4.4
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8-PMK006.36 8/4/1998 S 5 27.34 7.04 5.97 8.8
8-PMK006.36 8/4/1998 S 1 27.5 7.11 6.27 8.5 0.7
8-PMK006.36 8/4/1998 B 3 27.35 5.78 8.7
8-PMK006.36 9/8/1998 S 12 27.21 7.12 3.7 8.8
8-PMK006.36 9/8/1998 S 1 27.2 7.09 3.86 8.7 0.6
8-PMK006.36 9/8/1998 M 3 27.21 3.7 8.8
8-PMK006.36 9/8/1998 M 5 27.21 3.7 8.8
8-PMK006.36 9/8/1998 M 7 27.22 3.69 8.8
8-PMK006.36 9/8/1998 M 9 27.22 3.68 8.8
8-PMK006.36 9/8/1998 B 11 27.21 3.69 8.8
8-PMK006.36 10/13/1998 S 6 20.02 7.21 6.19 10.9
8-PMK006.36 10/13/1998 S 1 20.05 7.21 6.15 10.9 0.4
8-PMK006.36 10/13/1998 M 3 20.03 6.15 10.9
8-PMK006.36 10/13/1998 B 5 20.01 6.15 10.9
8-PMK006.36 11/9/1998 S 5 12.34 7.3 8.1 9.2
8-PMK006.36 11/9/1998 S 1 12.34 7.29 8.13 9.1 0.4
8-PMK006.36 11/9/1998 B 3 12.34 8.11 9.2
8-PMK006.36 12/8/1998 S 5 13.76 7.51 8.96 8.9
8-PMK006.36 12/8/1998 S 1 13.79 7.4 8.61 8.8 0.4
8-PMK006.36 12/8/1998 B 3 13.72 8.61 9
8-PMK006.36 1/5/1999 B 6 4.7 7.65 10.96 3
8-PMK006.36 1/5/1999 S 1 4.7 7.43 10.77 3 0.4
8-PMK006.36 1/5/1999 M 3 4.69 10.77 3
8-PMK006.36 1/5/1999 M 5 4.7 10.83 3
8-PMK006.36 2/9/1999 B 6 8.31 6.92 8.92 7.5
8-PMK006.36 2/9/1999 S 1 8.08 6.89 8.8 6 0.5
8-PMK006.36 2/9/1999 M 3 8.3 8.77 7.2
8-PMK006.36 2/9/1999 M 5 8.31 8.86 7.4
8-PMK006.36 4/6/1999 B 4 13.83 7.52 8.61 2.4
8-PMK006.36 4/6/1999 S 1 13.83 7.4 8.55 2.3 0.2
8-PMK006.36 4/6/1999 M 3 13.83 8.55 2.4
8-PMK006.36 5/5/1999 B 5 15.62 7.25 8.19 4.8
8-PMK006.36 5/5/1999 S 1 15.68 7.16 8.17 4.7 0.3
8-PMK006.36 5/5/1999 M 3 15.62 8.17 4.8
8-PMK006.36 6/8/1999 B 4 25.59 7.06 5.6 9.4
8-PMK006.36 6/8/1999 S 1 25.67 7.11 5.92 9 0.6
8-PMK006.36 6/8/1999 M 3 25.59 5.59 9.3
8-PMK006.36 7/6/1999 B 5 28.74 7.16 5.27 10.3
8-PMK006.36 7/6/1999 S 1 28.65 7.13 5.72 9.7 0.4
8-PMK006.36 7/6/1999 M 3 28.7 5.2 10.1
8-PMK006.36 8/3/1999 B 4 29.81 7.15 4.93 10.7
8-PMK006.36 8/3/1999 S 1 29.82 7.14 4.97 10.7 0.5
8-PMK006.36 8/3/1999 M 3 29.81 4.88 10.7
8-PMK006.36 9/8/1999 S 1 24.5 7.23 6.17 10 0.8
8-PMK006.36 9/8/1999 M 3 24.5 5.83 10.4
8-PMK006.36 9/8/1999 B 5 24.45 7.17 5.53 10.6
8-PMK006.36 10/5/1999 B 5 21.5 7.08 5.69 4.2
8-PMK006.36 10/5/1999 S 1 21.44 7.37 6.8 3.8 0.3
8-PMK006.36 10/5/1999 M 3 21.52 5.64 4.2
8-PMK006.36 11/2/1999 B 6 16.26 7.11 6.9 8.5
8-PMK006.36 11/2/1999 S 1 16.39 7.08 6.61 7.8 0.4
8-PMK006.36 11/2/1999 M 3 16.26 6.58 8.2
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8-PMK006.36 11/2/1999 M 5 16.26 6.69 8.4
8-PMK006.36 12/8/1999 B 4 10.39 7.22 8.61 7.6
8-PMK006.36 12/8/1999 S 1 10.33 7.22 8.67 6.4 0.4
8-PMK006.36 12/8/1999 M 3 10.39 8.55 7.5
8-PMK006.36 1/19/2000 B 6 3.91 7.36 11.93 10.3
8-PMK006.36 1/19/2000 S 1 3.99 7.39 11.48 10.1 0.2
8-PMK006.36 1/19/2000 M 3 3.92 11.53 10.2
8-PMK006.36 1/19/2000 M 5 3.92 11.67 10.3
8-PMK006.36 2/8/2000 B 6 2.43 7.43 12.83 0.5
8-PMK006.36 2/8/2000 S 1 2.45 7.21 12.32 0.5 0.1
8-PMK006.36 2/8/2000 M 3 2.44 12.38 0.5
8-PMK006.36 2/8/2000 M 5 2.44 12.49 0.5
8-PMK006.36 3/7/2000 B 6 10.75 7.76 9.09 3.1
8-PMK006.36 3/7/2000 S 1 10.89 7.76 9.22 2.3 0.2
8-PMK006.36 3/7/2000 M 3 10.79 9.13 2.7
8-PMK006.36 3/7/2000 M 5 10.76 9.08 3
8-PMK006.36 4/13/2000 B 4 15.28 7.28 7.96 5.6
8-PMK006.36 4/13/2000 S 1 15.19 7.22 8.04 4.9 0.2
8-PMK006.36 4/13/2000 M 3 15.25 7.87 5.6
8-PMK006.36 5/9/2000 B 5 21.25 7.13 6.07 1.3
8-PMK006.36 5/9/2000 S 1 21.4 7.03 6.08 1.2 0.2
8-PMK006.36 5/9/2000 M 3 21.27 6.05 1.2
8-PMK006.36 6/6/2000 B 5 20.53 6.9 5.09 4.6
8-PMK006.36 6/6/2000 S 1 20.76 6.88 5.11 4.5 0.2
8-PMK006.36 6/6/2000 M 3 20.7 5.11 4.2
8-PMK006.36 7/5/2000 B 5 27.46 7.2 4.39 2.3
8-PMK006.36 7/5/2000 S 1 27.47 7.04 4.28 2.2 0.3
8-PMK006.36 7/5/2000 M 3 27.46 4.27 2.3
8-PMK006.36 8/8/2000 B 5 27.82 7.15 3.88 4.4
8-PMK006.36 8/8/2000 S 1 27.88 7.11 4.23 3.7 0.4
8-PMK006.36 8/8/2000 M 3 27.79 3.92 4.1
8-PMK006.36 9/14/2000 B 5 25.49 6.93 4.69 3.4
8-PMK006.36 9/14/2000 S 1 25.52 6.94 4.83 3 0.5
8-PMK006.36 9/14/2000 M 3 25.49 4.7 3.3
8-PMK006.36 10/10/2000 B 6 19 7.32 5.98 10.4
8-PMK006.36 10/10/2000 S 1 18.49 7.34 6.51 6.9 0.4
8-PMK006.36 10/10/2000 M 3 18.97 5.85 9.8
8-PMK006.36 10/10/2000 M 5 19 5.71 10
8-PMK006.36 11/7/2000 S 1 14.13 7.16 7.39 11.7 0.8
8-PMK006.36 11/7/2000 M 3 14.11 7.39 11.8
8-PMK006.36 11/7/2000 M 5 14.08 7.45 11.9
8-PMK006.36 11/7/2000 B 6 14.08 7.15 7.61 11.9
8-PMK006.36 12/5/2000 S 1 6.64 7.29 10.01 10.5 0.5
8-PMK006.36 12/5/2000 M 3 6.71 9.97 11
8-PMK006.36 12/5/2000 B 4 6.73 7.28 10.06 11.1
8-PMK006.36 1/10/2001 S 1 1.53 7.21 12.3 6.8 0.4
8-PMK006.36 1/10/2001 M 3 1.59 12.23 7.7
8-PMK006.36 1/10/2001 B 5 1.59 7.19 12.32 7.7
8-PMK006.36 2/6/2001 S 1 5.11 7.18 11.08 8.7 0.4
8-PMK006.36 2/6/2001 M 3 5.08 11.06 8.8
8-PMK006.36 2/6/2001 M 5 5.07 11.11 8.9
8-PMK006.36 2/6/2001 B 6 5.06 7.17 11.17 8.9



Station ID
Collection 

Date
Depth 
Desc Depth

Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
Winkler 
(mg/L)

Fdt DO 
Optical

Salinity 
(mg/L)

Secchi 
Depth 

(ft.)
8-PMK006.36 3/13/2001 S 1 8.61 7.16 10.03 1.8 0.2
8-PMK006.36 3/13/2001 M 3 8.46 10.06 2.1
8-PMK006.36 3/13/2001 B 5 8.43 7.21 10.1 2.3
8-PMK006.36 4/10/2001 S 1 12.08 6.92 9.3 0.1 0.2
8-PMK006.36 4/10/2001 M 3 11.64 9.44 0.1
8-PMK006.36 4/10/2001 M 5 11.73 9.58 0.1
8-PMK006.36 4/10/2001 B 6 11.7 7.1 9.66 0.1
8-PMK006.36 5/8/2001 S 1 19.97 6.84 5.78 3.1 0.3
8-PMK006.36 5/8/2001 M 3 19.98 5.74 3.2
8-PMK006.36 5/8/2001 M 5 19.99 5.66 3.5
8-PMK006.36 5/8/2001 B 7 20 6.93 5.66 3.6
8-PMK006.36 6/5/2001 S 1 22.33 6.98 5.89 0.7 0.3
8-PMK006.36 6/5/2001 M 3 22.31 5.85 0.7
8-PMK006.36 6/5/2001 M 5 22.31 5.93 0.7
8-PMK006.36 6/5/2001 B 6 22.31 7.06 5.98 0.7
8-PMK006.36 7/10/2001 S 1 27.04 7.28 6.78 5.2 0.4
8-PMK006.36 7/10/2001 M 3 20.82 7.25 5.4
8-PMK006.36 7/10/2001 B 5 27.16 7.33 6.86 5.2
8-PMK006.36 8/7/2001 S 1 27.42 7.08 5.47 5.7 0.5
8-PMK006.36 8/7/2001 M 3 27.37 5.39 5.9
8-PMK006.36 8/7/2001 B 5 27.36 7.08 5.33 6
8-PMK006.36 9/4/2001 S 1 27.02 6.99 4.23 6.4 0.6
8-PMK006.36 9/4/2001 M 3 27.04 4.15 6.8
8-PMK006.36 9/4/2001 M 5 27.06 4.05 7.2
8-PMK006.36 9/4/2001 B 6 27.06 6.99 4.11 7.2
8-PMK006.36 10/2/2001 S 1 19.36 7.23 6.35 12.2 0.6
8-PMK006.36 10/2/2001 M 3 19.3 6.31 12.4
8-PMK006.36 10/2/2001 M 5 19.27 6.24 12.9
8-PMK006.36 10/2/2001 B 6 19.27 7.21 6.28 12.9
8-PMK006.36 11/5/2001 S 1 15.62 7.29 7.57 10.2 0.5
8-PMK006.36 11/5/2001 M 3 15.65 7.36 10.6
8-PMK006.36 11/5/2001 M 5 15.24 7.35 11.2
8-PMK006.36 11/5/2001 B 6 11.47 7.31 8.72 12.4
8-PMK006.36 12/4/2001 S 1 14.12 6.93 7.56 10.7 0.5
8-PMK006.36 12/4/2001 M 3 14.07 7.55 10.8
8-PMK006.36 12/4/2001 B 5 14.06 6.9 7.54 11.1
8-PMK006.36 1/14/2002 S 1 4.61 6.6 10.75 7.4 0.4
8-PMK006.36 1/14/2002 M 3 4.6 10.72 7.9
8-PMK006.36 1/14/2002 B 4 4.62 6.62 10.81 8.1
8-PMK006.36 2/12/2002 S 1 7.6 6.88 10.24 7.8 0.5
8-PMK006.36 2/12/2002 M 3 7.6 10.2 8.1
8-PMK006.36 2/12/2002 M 5 7.6 10.24 8.2
8-PMK006.36 2/12/2002 B 7 7.6 6.81 10.41 8.3
8-PMK006.36 3/12/2002 S 1 10.23 7.3 8.3 0.5
8-PMK006.36 3/12/2002 M 3 10.23 8.7
8-PMK006.36 3/12/2002 M 5 10.24 8.8
8-PMK006.36 3/12/2002 B 6 10.23 7.43 8.8
8-PMK006.36 4/9/2002 S 1 14.4 7.66 8.35 8.4 0.4
8-PMK006.36 4/9/2002 M 3 14.33 8.14 9.2
8-PMK006.36 4/9/2002 M 5 14.3 8.22 9.5
8-PMK006.36 4/9/2002 B 6 14.3 7.74 8.74 9.5
8-PMK006.36 5/15/2002 S 1 21.22 7.66 7.16 2.3 0.3
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8-PMK006.36 5/15/2002 M 3 21.17 7.7 7.12 2.3
8-PMK006.36 5/15/2002 M 5 21.17 7.73 7.13 2.4
8-PMK006.36 5/15/2002 B 6 21.16 7.78 7.14 2.4
8-PMK006.36 6/11/2002 S 1 25.36 7.09 4.73 7.7 0.5
8-PMK006.36 6/11/2002 M 3 25.34 7.09 4.66 7.7
8-PMK006.36 6/11/2002 B 4 25.34 7.09 4.73 8.2
8-PMK006.36 7/9/2002 S 1 28.7 7.09 4.3 10.4 0.5
8-PMK006.36 7/9/2002 M 3 28.69 7.1 4.23 10.4
8-PMK006.36 7/9/2002 B 5 28.9 7.07 3.71 11.5
8-PMK006.36 8/6/2002 S 1 29.69 7.21 5.22 13.8 0.4
8-PMK006.36 8/6/2002 M 3 29.7 7.21 5.22 14
8-PMK006.36 8/6/2002 M 5 29.72 7.21 5.21 14.2
8-PMK006.36 8/6/2002 B 6 29.72 7.21 5.35 14.2
8-PMK006.36 9/16/2002 S 1 24.7 7.25 4.55 15.8 0.5
8-PMK006.36 9/16/2002 M 3 24.69 7.28 4.65 15.8
8-PMK006.36 9/16/2002 B 5 24.67 7.31 4.72 15.8
8-PMK006.36 10/8/2002 S 1 23.88 6.71 5.27 14.7 0.6
8-PMK006.36 10/8/2002 M 3 23.92 6.68 5.11 14.9
8-PMK006.36 10/8/2002 M 5 23.95 6.66 5.17 15.2
8-PMK006.36 10/8/2002 B 6 23.96 6.65 5.29 15.5
8-PMK006.36 11/5/2002 S 1 12.7 7.86 12.1 0.4
8-PMK006.36 11/5/2002 M 3 12.69 7.93 12.1
8-PMK006.36 11/5/2002 M 5 12.69 8.05 12.1
8-PMK006.36 11/5/2002 B 6 12.69 8.41 12.1
8-PMK006.36 1/13/2003 S 1 4.53 10.87 6.6 0.6
8-PMK006.36 1/13/2003 M 3 5.06 10.7 8.4
8-PMK006.36 1/13/2003 M 5 5.27 10.72 9.5
8-PMK006.36 1/13/2003 B 6 5.27 10.74 9.7
8-PMK006.36 2/3/2003 S 1 1.65 6.76 11.97 2.7 0.3
8-PMK006.36 2/3/2003 M 3 1.56 6.77 11.96 3.3
8-PMK006.36 2/3/2003 B 5 1.52 6.78 11.97 3.7
8-PMK006.36 3/4/2003 S 1 4.77 6.91 11.13 0 0.3
8-PMK006.36 3/4/2003 M 3 4.77 6.98 11.23 0
8-PMK006.36 3/4/2003 B 5 4.74 7.07 11.5 0
8-PMK006.36 4/2/2003 S 1 12.56 7.56 8.73 0.1 0.3
8-PMK006.36 4/2/2003 M 3 12.52 7.6 8.8 0.1
8-PMK006.36 4/2/2003 B 5 12.49 7.69 8.93 0.1
8-PMK006.36 5/14/2003 S 1 20.51 7.03 6.04 2.06 0.3
8-PMK006.36 5/14/2003 M 3 20.42 7.03 5.91 2.44
8-PMK006.36 5/14/2003 B 5 20.28 7.05 6.04 2.58
8-PMK006.36 6/10/2003 S 1 21.88 6.77 5.33 0.45 0.3
8-PMK006.36 6/10/2003 M 3 21.75 6.78 5.45 0.53
8-PMK006.36 6/10/2003 B 5 21.7 6.81 5.49 0.61
8-PMK006.36 7/1/2003 S 1 27.18 6.76 0.07 0.5
8-PMK006.36 7/1/2003 M 3 27.15 6.75 0.07
8-PMK006.36 7/1/2003 M 5 27.15 6.79 0.07
8-PMK006.36 7/1/2003 B 6 27.14 6.87 0.07
8-PMK006.36 8/12/2003 S 1 27.38 6.85 4.42 0.08 0.5
8-PMK006.36 8/12/2003 M 3 27.37 6.83 4.47 0.09
8-PMK006.36 8/12/2003 B 4 27.37 6.85 4.45 0.09
8-PMK006.36 9/16/2003 S 1 24.14 6.96 5.18 0.84 0.4
8-PMK006.36 9/16/2003 M 3 24.14 6.98 5.21 0.85
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8-PMK006.36 9/16/2003 B 5 24.13 7 5.28 0.86
8-PMK006.36 10/7/2003 S 1 19.6 6.73 4.73 1.47 0.4
8-PMK006.36 10/7/2003 M 3 19.59 6.73 4.8 1.47
8-PMK006.36 10/7/2003 M 5 19.59 6.74 4.92 1.47
8-PMK006.36 10/7/2003 B 6 19.59 6.75 4.95 1.5
8-PMK006.36 11/4/2003 S 1 16.74 7.05 6.89 2.2 0.3
8-PMK006.36 11/4/2003 M 3 16.81 7.04 6.9 3.19
8-PMK006.36 11/4/2003 B 4 16.81 7.03 7.03 3.41
8-PMK006.36 12/9/2003 S 1 6.62 7.23 10.91 0.23 0.3
8-PMK006.36 12/9/2003 M 3 6.71 7.16 10.96 0.68
8-PMK006.36 12/9/2003 B 4 6.72 7.16 11.08 0.71
8-PMK006.36 1/13/2004 S 1 4.61 7.27 12.01 0.04 0.4
8-PMK006.36 1/13/2004 M 3 4.6 7.28 12.06 0.04
8-PMK006.36 1/13/2004 B 5 4.6 7.33 12.24 0.04
8-PMK006.36 2/4/2004 S 1 1.59 7.22 12.64 6.44 0.7
8-PMK006.36 2/4/2004 M 3 1.59 7.21 12.67 6.59
8-PMK006.36 2/4/2004 M 5 1.59 7.21 12.81 6.72
8-PMK006.36 2/4/2004 B 6 1.59 7.21 12.86 6.76
8-PMK006.36 3/9/2004 S 1 10.7 7.68 10.45 0.51 0.3
8-PMK006.36 3/9/2004 M 3 10.66 7.73 10.41 0.56
8-PMK006.36 3/9/2004 B 5 10.6 7.74 10.49 0.66
8-PMK006.36 4/7/2004 S 1 10.89 7.43 10.12 0.1 0.3
8-PMK006.36 4/7/2004 M 3 10.84 7.45 10.09 0.13
8-PMK006.36 4/7/2004 B 5 10.83 7.44 10.05 0.15
8-PMK006.36 5/4/2004 S 1 19 7.19 7.66 1.02 0.3
8-PMK006.36 5/4/2004 M 3 18.99 7.21 7.65 1.05
8-PMK006.36 5/4/2004 M 5 18.99 7.22 7.67 1.07
8-PMK006.36 5/4/2004 B 6 18.98 7.23 7.66 1.12
8-PMK006.36 6/1/2004 S 1 25.25 7.08 5.73 5.9 0.7
8-PMK006.36 6/1/2004 M 3 24.86 6.96 4.23 7.44
8-PMK006.36 6/1/2004 B 5 24.67 6.95 3.81 8.06
8-PMK006.36 7/6/2004 S 1 27.89 6.86 4.03 2.3 0.2
8-PMK006.36 7/6/2004 M 3 27.84 6.88 3.92 2.4
8-PMK006.36 7/6/2004 B 5 27.83 6.9 4.14 2.43
8-PMK006.36 8/9/2004 S 1 26.44 7.12 4.85 0.18 0.5
8-PMK006.36 8/9/2004 M 3 26.46 7.16 4.78 0.31
8-PMK006.36 8/9/2004 B 5 26.56 7.17 4.72 0.69
8-PMK006.36 9/7/2004 S 1 25.05 6.7 4.05 0.23 0.2
8-PMK006.36 9/7/2004 M 3 25 6.81 3.91 0.26
8-PMK006.36 9/7/2004 B 5 25.03 6.76 3.91 0.45
8-PMK006.36 10/13/2004 S 1 19.95 7.05 5.97 4.09 0.5
8-PMK006.36 10/13/2004 M 3 19.97 7.06 5.9 4.19
8-PMK006.36 10/13/2004 M 5 20 7.07 5.81 4.35
8-PMK006.36 10/13/2004 B 6 20.01 7.1 5.87 4.38
8-PMK006.36 11/2/2004 S 1 16.95 7.1 7.26 0.96 0.4
8-PMK006.36 11/2/2004 M 3 16.91 7.12 7.19 1.02
8-PMK006.36 11/2/2004 M 5 16.91 7.14 7.17 1.03
8-PMK006.36 11/2/2004 B 6 16.91 7.2 7.23 1.04
8-PMK006.36 12/7/2004 S 1 10.82 7.18 8.76 5.59 0.5
8-PMK006.36 12/7/2004 M 3 10.83 7.19 8.72 6.05
8-PMK006.36 12/7/2004 M 5 10.82 7.19 8.66 6.08
8-PMK006.36 12/7/2004 B 6 10.83 7.2 8.63 6.08
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8-PMK006.36 1/11/2005 S 1 7.31 7.28 10.67 0.83 0.3
8-PMK006.36 1/11/2005 M 3 7.29 7.29 10.71 1.17
8-PMK006.36 1/11/2005 M 5 7.31 7.24 10.82 1.35
8-PMK006.36 1/11/2005 B 6 7.31 7.26 10.72 1.34
8-PMK006.36 2/8/2005 S 1 3.54 7.1 12.47 3.21 0.3
8-PMK006.36 2/8/2005 M 3 3.54 7.1 12.59 3.35
8-PMK006.36 2/8/2005 B 5 3.56 7.11 12.94 3.36
8-PMK006.36 3/15/2005 S 1 7.17 7.57 11.89 0.05 0.3
8-PMK006.36 3/15/2005 M 3 7.16 7.61 12.04 0.05
8-PMK006.36 3/15/2005 B 5 7.14 7.64 12.28 0.05
8-PMK006.36 4/5/2005 S 1 12.43 7.31 9.78 0.13 0.3
8-PMK006.36 4/5/2005 M 3 12.41 7.32 9.75 0.15
8-PMK006.36 4/5/2005 B 5 12.39 7.36 9.76 0.15
8-PMK006.36 5/10/2005 S 1 16.95 7.08 8.01 1.49 0.3
8-PMK006.36 5/10/2005 M 3 16.87 7.06 7.86 1.78
8-PMK006.36 5/10/2005 M 5 16.86 7.05 7.97 2
8-PMK006.36 5/10/2005 B 6 16.85 7.06 8.08 2.05
8-PMK006.36 6/7/2005 S 1 23.17 6.93 5.61 0.68 0.4
8-PMK006.36 6/7/2005 M 3 23.21 6.97 5.56 0.68
8-PMK006.36 6/7/2005 M 5 23.19 7 5.54 0.78
8-PMK006.36 6/7/2005 B 6 23.2 7.05 5.64 0.85
8-PMK006.36 7/5/2005 S 1 28.01 7.05 5.51 6.39 0.5
8-PMK006.36 7/5/2005 M 3 28.09 7.06 5.56 6.68
8-PMK006.36 7/5/2005 M 5 28.1 7.06 5.97 6.99
8-PMK006.36 7/5/2005 B 6 28.11 7.08 5.64 7.17
8-PMK006.36 8/17/2005 S 1 30.52 6.97 3.88 9.72 0.2
8-PMK006.36 8/17/2005 M 3 30.52 6.97 3.92 9.73
8-PMK006.36 8/17/2005 M 5 30.52 6.98 3.92 9.74
8-PMK006.36 8/17/2005 B 7 30.52 7.01 4.05 9.75
8-PMK006.36 9/8/2005 S 1 26.29 7.1 5.32 6.39 0.5
8-PMK006.36 9/8/2005 M 3 26.14 7.07 4.98 6.78
8-PMK006.36 9/8/2005 M 5 26.15 7.07 5.1 6.88
8-PMK006.36 9/8/2005 B 6 26.14 7.08 5.11 6.9
8-PMK006.36 10/6/2005 S 1 23.7 7.12 5.66 8.64 0.6
8-PMK006.36 10/6/2005 M 3 23.64 7.1 5.41 8.92
8-PMK006.36 10/6/2005 B 4 23.64 7.1 5.3 9.1
8-PMK006.36 11/7/2005 S 1 15.25 7.2 8.29 3.85 0.4
8-PMK006.36 11/7/2005 M 3 15.11 7.22 8.43 4.26
8-PMK006.36 11/7/2005 B 5 15.1 7.23 8.53 4.39
8-PMK006.36 12/8/2005 S 1 7.87 7.44 9.68 1.91 0.1
8-PMK006.36 12/8/2005 M 3 7.86 7.46 9.71 1.91
8-PMK006.36 12/8/2005 M 5 7.87 7.47 9.76 1.93
8-PMK006.36 12/8/2005 B 6 7.86 7.48 9.8 1.93
8-PMK006.36 1/5/2006 S 1 6.01 7.25 10.63 1.61 0.3
8-PMK006.36 1/5/2006 M 3 6.01 7.26 10.81 1.71
8-PMK006.36 1/5/2006 B 5 6.02 7.27 11.36 1.92
8-PMK006.36 3/6/2006 S 1 6.9 7.1 10.7 2.06 0.2
8-PMK006.36 3/6/2006 M 3 6.9 7.1 10.6 2.28
8-PMK006.36 3/6/2006 B 5 6.9 7.1 10.6 2.41
8-PMK006.36 4/6/2006 S 1 13.8 7 8.7 6.9 0.4
8-PMK006.36 4/6/2006 M 3 13.9 7 8.4 8.3
8-PMK006.36 4/6/2006 B 4 13.9 7 8.4 8.4



Station ID
Collection 

Date
Depth 
Desc Depth

Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
Winkler 
(mg/L)

Fdt DO 
Optical

Salinity 
(mg/L)

Secchi 
Depth 

(ft.)
8-PMK006.36 5/2/2006 S 1 17.6 6.9 6.5 5.4 0.2
8-PMK006.36 5/2/2006 M 3 17.6 6.8 6.5 5.4
8-PMK006.36 5/2/2006 B 4 17.6 6.9 6.5 5.4
8-PMK006.36 6/13/2006 S 1 23.5 6.9 5.5 4.7 0.4
8-PMK006.36 6/13/2006 M 3 23.2 6.9 5.2 5
8-PMK006.36 6/13/2006 M 5 23.2 6.9 5.1 5.4
8-PMK006.36 6/13/2006 B 6 23.2 6.9 5 5.6
8-PMK006.36 7/10/2006 S 1 27.1 6.9 4.7 2.6 0.6
8-PMK006.36 7/10/2006 M 3 27.1 6.9 4 3.6
8-PMK006.36 7/10/2006 B 5 27.1 6.9 4 4.1
8-PMK006.36 8/7/2006 S 1 30.3 7.1 5 10.9 0.6
8-PMK006.36 8/7/2006 M 3 30.2 7.1 5 11
8-PMK006.36 8/7/2006 B 5 30.2 7 4.7 11
8-PMK006.36 9/18/2006 S 1 23.3 7 4.7 5.7 0.5
8-PMK006.36 9/18/2006 M 3 23.4 6.9 4.6 7
8-PMK006.36 9/18/2006 B 5 23.4 6.9 5.1 7
8-PMK006.36 10/10/2006 S 1 19 7.1 5.7 0.5 0.3
8-PMK006.36 10/10/2006 M 3 19 7.1 5.7 0.5
8-PMK006.36 10/10/2006 M 5 19 7.1 5.7 0.5
8-PMK006.36 10/10/2006 B 6 19 7.2 5.8 0.5
8-PMK006.36 11/6/2006 S 1 12.6 7.1 7.5 2.5 0.2
8-PMK006.36 11/6/2006 M 3 12.5 7 7.5 3
8-PMK006.36 11/6/2006 B 5 12.5 7 7.6 3.2
8-PMK006.36 12/5/2006 S 1 10.2 7 8.6 0.1 0.2
8-PMK006.36 12/5/2006 M 3 10.2 7 8.7 0.1
8-PMK006.36 12/5/2006 M 5 10.2 7 8.7 0.1
8-PMK006.36 12/5/2006 B 7 10.2 7.1 9 0.1
8-PMK006.36 2/12/2007 S 1 3.2 7.5 11.2 7.2 0.7
8-PMK006.36 2/12/2007 M 3 3.4 7.5 11.1 9
8-PMK006.36 2/12/2007 M 5 3.4 7.5 11.2 9.1
8-PMK006.36 2/12/2007 B 6 3.4 7.5 11.3 9.2
8-PMK006.36 3/12/2007 S 1 7.9 7.5 11.1 3 0.3
8-PMK006.36 3/12/2007 M 3 8.1 7.7 11.5 3.7
8-PMK006.36 3/12/2007 B 5 8.1 7.8 11.6 5.3
8-PMK006.36 4/23/2007 S 1 14.6 7.3 9 0.1 0.2
8-PMK006.36 4/23/2007 M 2 14.5 7.3 9 0.1
8-PMK006.36 4/23/2007 M 3 14.5 7.4 9 0.1
8-PMK006.36 4/23/2007 B 4 14.5 7.5 9.1 0.1
8-PMK006.36 5/14/2007 S 1 20.5 6.9 5.9 3.3 0.2
8-PMK006.36 5/14/2007 M 2 20.5 6.9 5.9 3.4
8-PMK006.36 5/14/2007 M 3 20.5 7 5.9 3.4
8-PMK006.36 5/14/2007 M 4 20.5 7 5.9 3.4
8-PMK006.36 5/14/2007 M 5 20.5 7 5.9 3.4
8-PMK006.36 5/14/2007 B 6 20.5 7 6 3.4
8-PMK006.36 6/11/2007 S 1 25.7 7 4.7 7.6 0.5
8-PMK006.36 6/11/2007 M 2 25.7 7 4.6 7.7
8-PMK006.36 6/11/2007 M 3 25.7 7 4.6 7.7
8-PMK006.36 6/11/2007 M 4 25.7 7 4.4 7.8
8-PMK006.36 6/11/2007 B 5 25.7 7 4.4 7.9
8-PMK006.36 7/9/2007 S 1 28 7 4.7 4.9 8.5 0.6
8-PMK006.36 7/9/2007 M 2 28.1 7 4.7 4.9 8.7
8-PMK006.36 7/9/2007 M 3 28.1 7 4.7 5 8.9



Station ID
Collection 

Date
Depth 
Desc Depth

Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
Winkler 
(mg/L)

Fdt DO 
Optical

Salinity 
(mg/L)

Secchi 
Depth 

(ft.)
8-PMK006.36 7/9/2007 M 4 28.1 7 4.5 4.8 8.9
8-PMK006.36 7/9/2007 B 5 28.1 7 4.6 4.8 9
8-PMK006.36 8/6/2007 S 1 29.2 7 3.7 4.1 10.8 0.7
8-PMK006.36 8/6/2007 M 2 29.2 7 3.6 4 10.9
8-PMK006.36 8/6/2007 M 3 29.2 7 3.6 3.9 11.2
8-PMK006.36 8/6/2007 M 4 29.3 7 3.6 3.9 11.3
8-PMK006.36 8/6/2007 M 5 29.3 7 3.6 3.9 11.4
8-PMK006.36 8/6/2007 B 6 29.3 7 3.6 4 11.4
8-PMK006.36 9/11/2007 S 1 27.6 7.1 4.8 5.3 9.9 0.6
8-PMK006.36 9/11/2007 M 2 27.6 7.1 4.7 5.2 9.9
8-PMK006.36 9/11/2007 M 3 27.6 7 4.7 5.1 10
8-PMK006.36 9/11/2007 B 4 27.6 7 4.2 4.6 10.7
8-PMK006.36 10/9/2007 S 1 24.8 7.1 5.1 11.9 0.5
8-PMK006.36 10/9/2007 M 2 24.8 7.1 4.8 12.2
8-PMK006.36 10/9/2007 M 3 24.8 7.1 4.8 12.4
8-PMK006.36 10/9/2007 M 4 24.8 7.1 4.8 12.4
8-PMK006.36 10/9/2007 M 5 24.8 7.1 4.9 12.4
8-PMK006.36 10/9/2007 B 6 24.8 7.1 5.2 12.4
8-PMK006.36 11/5/2007 S 1 16.1 7.3 6.5 11.8 0.5
8-PMK006.36 11/5/2007 M 2 16 7.3 6.5 11.9
8-PMK006.36 11/5/2007 M 3 16 7.3 6.5 11.9
8-PMK006.36 11/5/2007 M 4 16 7.3 6.5 12
8-PMK006.36 11/5/2007 M 5 16 7.3 6.6 12
8-PMK006.36 11/5/2007 B 6 16 7.3 6.6 11.9
8-PMK006.36 12/5/2007 S 1 9.1 7.4 8.4 11.9 0.5
8-PMK006.36 12/5/2007 M 2 9 7.4 8.4 12.2
8-PMK006.36 12/5/2007 M 3 9 7.4 8.4 12.2
8-PMK006.36 12/5/2007 M 4 9 7.4 8.4 12.3
8-PMK006.36 12/5/2007 M 5 9 7.4 8.5 12.3
8-PMK006.36 12/5/2007 B 6 9 7.4 8.6 12.3
8-PMK006.36 1/29/2008 S 1 4.3 7.4 11.6 10.4 0.4
8-PMK006.36 1/29/2008 M 2 4.4 7.4 11.6 11.6
8-PMK006.36 1/29/2008 M 3 4.4 7.5 11.6 12
8-PMK006.36 1/29/2008 M 4 4.4 7.5 11.7 12.1
8-PMK006.36 1/29/2008 B 5 4.4 7.5 11.8 12.2
8-PMK006.36 2/26/2008 S 1 7.5 7.3 10.4 4 0.3
8-PMK006.36 2/26/2008 M 2 7.5 7.3 10.4 4
8-PMK006.36 2/26/2008 M 3 7.5 7.3 10.3 4.1
8-PMK006.36 2/26/2008 M 4 7.5 7.2 10.3 4.2
8-PMK006.36 2/26/2008 B 5 7.5 7.2 10.3 4.3
8-PMK006.36 3/25/2008 S 1 11.9 7.2 9 2.8 0.1
8-PMK006.36 3/25/2008 M 2 11.9 7.2 9 2.8
8-PMK006.36 3/25/2008 M 3 11.8 7.2 9 2.8
8-PMK006.36 3/25/2008 M 4 11.8 7.3 9 2.8
8-PMK006.36 3/25/2008 M 5 11.8 7.3 9.1 2.8
8-PMK006.36 3/25/2008 B 6 11.8 7.3 9.2 2.9
8-PMK006.36 4/23/2008 S 1 17.5 7.2 7.5 0.4 0.3
8-PMK006.36 4/23/2008 M 2 17.5 7.2 7.5 0.4
8-PMK006.36 4/23/2008 M 3 17.5 7.2 7.5 0.4
8-PMK006.36 4/23/2008 M 4 17.5 7.2 7.5 0.4
8-PMK006.36 4/23/2008 M 5 17.5 7.2 7.5 0.4
8-PMK006.36 4/23/2008 B 6 17.5 7.3 7.5 0.4



Station ID
Collection 

Date
Depth 
Desc Depth

Temp 
Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
Winkler 
(mg/L)

Fdt DO 
Optical

Salinity 
(mg/L)

Secchi 
Depth 

(ft.)
8-PMK006.36 5/29/2008 S 1 21 6.9 5.6 2 0.3
8-PMK006.36 5/29/2008 M 2 21 6.9 5.5 2.3
8-PMK006.36 5/29/2008 M 3 21 6.9 5.4 2.5
8-PMK006.36 5/29/2008 B 4 21 6.9 5.3 2.6
8-PMK006.36 6/24/2008 S 1 26.9 6.8 3.4 0.3
8-PMK006.36 6/24/2008 M 2 26.9 6.8 3.4
8-PMK006.36 6/24/2008 M 3 26.9 6.9 3.4
8-PMK006.36 6/24/2008 M 4 26.8 6.9 3.4
8-PMK006.36 6/24/2008 B 5 26.8 6.9 3.4
8-PMK006.36 7/22/2008 S 1 29.2 6.9 4.8 6.2 0.4
8-PMK006.36 7/22/2008 M 2 29.1 7 4.8 6.2
8-PMK006.36 7/22/2008 M 3 29.2 7 4.8 6.3
8-PMK006.36 7/22/2008 B 4 29.2 7 4.9 6.3
8-PMK006.36 9/2/2008 S 1 26.2 6.9 3.8 7 0.5
8-PMK006.36 9/2/2008 M 2 26.2 6.9 3.7 8
8-PMK006.36 9/2/2008 M 3 26.2 6.9 3.7 8.1
8-PMK006.36 9/2/2008 B 4 26.2 6.9 3.7 8.2
8-PMK006.36 9/29/2008 S 1 21.9 7 5 6.2 0.5
8-PMK006.36 9/29/2008 M 2 21.9 7 4.9 6.3
8-PMK006.36 9/29/2008 M 3 21.9 7 4.8 6.5
8-PMK006.36 9/29/2008 M 4 21.9 7 4.8 6.7
8-PMK006.36 9/29/2008 B 5 21.9 7 4.9 6.7
8-PMK006.36 11/20/2008 S 1 10.6 7.3 8.8 11.1 0.4
8-PMK006.36 11/20/2008 M 2 10.5 7.3 8.9 11.7
8-PMK006.36 11/20/2008 M 3 10.5 7.3 9.5 11.6
8-PMK006.36 11/20/2008 B 4 10.5 7.3 11 11.6
8-PMK006.36 12/18/2008 S 1 8.3 7.2 10.7 2.4 0.2
8-PMK006.36 12/18/2008 M 2 8.3 7.2 10.7 2.4
8-PMK006.36 12/18/2008 M 3 8.3 7.2 10.7 2.5
8-PMK006.36 12/18/2008 M 4 8.3 7.2 10.7 2.6
8-PMK006.36 12/18/2008 B 5 8.3 7.3 10.9 2.6
8-PMK006.36 1/27/2009 S 1 3 6.9 13 2.8 0.3
8-PMK006.36 1/27/2009 M 2 3 6.9 13.3 3.1
8-PMK006.36 1/27/2009 M 3 3 6.9 13.5 3.4
8-PMK006.36 1/27/2009 B 4 3 7.1 14 3.7
8-PMK006.36 3/5/2009 S 1 4.5 6.9 11.8 8.1 0.4
8-PMK006.36 3/5/2009 M 2 4.5 6.9 12.2 8.4
8-PMK006.36 3/5/2009 M 3 4.5 6.9 12.1 8.6
8-PMK006.36 3/5/2009 B 4 4.5 6.9 13 8.7
8-PMK006.36 3/25/2009 S 1 10.2 6.9 9.4 3.1 0.4
8-PMK006.36 3/25/2009 M 2 10.2 6.9 9.4 3.1
8-PMK006.36 3/25/2009 M 3 10.2 6.9 9.3 3.3
8-PMK006.36 3/25/2009 M 4 10.2 6.8 9.1 4.2
8-PMK006.36 3/25/2009 B 5 10.2 6.9 9.2 4.2
8-PMK006.36 4/28/2009 S 1 19.3 6.9 6.2 1 0.2
8-PMK006.36 4/28/2009 M 2 19.2 6.9 6.2 1
8-PMK006.36 4/28/2009 M 3 19.2 6.8 6.2 1.1
8-PMK006.36 4/28/2009 B 4 19.2 6.9 6.2 1.1
8-PMK006.36 5/27/2009 S 1 23.3 6.8 5 3.8 0.3
8-PMK006.36 5/27/2009 M 2 23.2 6.8 5 3.8
8-PMK006.36 5/27/2009 M 3 23.3 6.8 4.9 4
8-PMK006.36 5/27/2009 B 4 23.3 6.8 5 4.1



Station ID
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Desc Depth
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Celcius

Field Ph 
(S.U.)

DO 
Probe 
(mg/L)

DO 
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8-PMK006.36 6/24/2009 S 1 26.1 6.6 3.8 1.8 0.3
8-PMK006.36 6/24/2009 M 2 26.1 6.6 3.8 1.8
8-PMK006.36 6/24/2009 M 3 26 6.6 3.7 1.9
8-PMK006.36 6/24/2009 B 4 26 6.6 3.7 1.9
8-PMK006.36 7/28/2009 S 1 27.7 6.8 3.5 7.1 0.4
8-PMK006.36 7/28/2009 M 2 27.8 6.8 3.5 7.3
8-PMK006.36 7/28/2009 M 3 27.8 6.8 3.5 7.4
8-PMK006.36 7/28/2009 B 4 27.8 6.8 3.6 7.4
8-PMK006.36 9/22/2009 S 1 23.6 7.1 4.8 9.1 0.4
8-PMK006.36 9/22/2009 M 2 23.6 7.1 4.7 9.1
8-PMK006.36 9/22/2009 M 3 23.6 7.1 4.6 9.1
8-PMK006.36 9/22/2009 B 4 23.6 7.2 4.6 9.2
8-PMK006.36 10/29/2009 S 1 16.3 7.3 6.4 12.7 0.5
8-PMK006.36 10/29/2009 M 2 16.3 7.3 6.4 12.7
8-PMK006.36 10/29/2009 M 3 16.3 7.3 6.4 12.7
8-PMK006.36 10/29/2009 M 4 16.3 7.3 6.4 12.7
8-PMK006.36 10/29/2009 B 5 16.3 7.3 6.4 12.6
8-PMK006.36 11/17/2009 S 1 13 7.1 8 1.1 0.3
8-PMK006.36 11/17/2009 M 2 12.9 7.1 7.9 1.1
8-PMK006.36 11/17/2009 M 3 12.9 7.2 7.8 1.1
8-PMK006.36 11/17/2009 M 4 12.9 7.2 8.1 1.1
8-PMK006.36 11/17/2009 B 5 12.9 7.2 8.2 1.1
8-PMK006.36 12/17/2009 S 1 6.1 6.7 10.7 0.03 0.2
8-PMK006.36 12/17/2009 M 2 6.1 6.7 10.6 0.03
8-PMK006.36 12/17/2009 M 3 6.1 6.7 10.6 0.03
8-PMK006.36 12/17/2009 M 4 6.1 6.7 10.6 0.03
8-PMK006.36 12/17/2009 B 5 6.1 6.8 12.1 0.03
8-PMK006.36 1/20/2010 S 1 3.3 7 12 1.5 0.3
8-PMK006.36 1/20/2010 M 2 3.3 7.1 12 1.5
8-PMK006.36 1/20/2010 M 3 3.3 7.1 12 1.5
8-PMK006.36 1/20/2010 M 4 3.3 7.2 11.9 1.7
8-PMK006.36 1/20/2010 B 5 3.3 7.2 11.9 1.9
8-PMK006.36 2/17/2010 S 1 2.2 7 13.8 0 0.3
8-PMK006.36 2/17/2010 M 2 2.2 7 13.8 0
8-PMK006.36 2/17/2010 M 3 2.1 7 14.1 0
8-PMK006.36 2/17/2010 B 4 2.1 7.1 14.1 0
8-PMK006.36 3/17/2010 S 1 10.6 7.4 11.1 0 0.5
8-PMK006.36 3/17/2010 M 2 10.5 7.4 11.2 0
8-PMK006.36 3/17/2010 M 3 10.5 7.5 11.1 0
8-PMK006.36 3/17/2010 M 4 10.5 7.5 11.1 0
8-PMK006.36 3/17/2010 B 5 10.5 7.5 11 0
8-PMK006.36 4/29/2010 S 1 17.9 7 7.3 0.6 0.4
8-PMK006.36 4/29/2010 M 2 17.8 7 7.3 0.6
8-PMK006.36 4/29/2010 M 3 17.8 7 7.3 0.6
8-PMK006.36 4/29/2010 B 4 17.8 7 7.3 0.6
8-PMK006.36 6/15/2010 S 1 28 7.1 6.3 5.5 0.6
8-PMK006.36 6/15/2010 M 2 27.8 7 5.6 5.5
8-PMK006.36 6/15/2010 M 3 27.8 7 5.5 5.6
8-PMK006.36 6/15/2010 B 4 27.8 7 5.5 5.8
8-PMK006.36 7/20/2010 S 1 29.4 7.1 4.2 11.5 0.4
8-PMK006.36 7/20/2010 M 2 29.4 7.1 4.1 11.8
8-PMK006.36 7/20/2010 M 3 29.3 7.1 4 11.9
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Celcius
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(mg/L)
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8-PMK006.36 7/20/2010 B 4 29.3 7.1 3.8 12
8-PMK006.36 9/21/2010 S 1 24.3 7.3 5.4 14.9 0.4
8-PMK006.36 9/21/2010 M 2 24.3 7.3 5.4 14.9
8-PMK006.36 9/21/2010 M 3 24.3 7.3 5.4 14.9
8-PMK006.36 9/21/2010 M 4 24.3 7.3 5.3 14.9
8-PMK006.36 9/21/2010 B 5 24.3 7.3 5.3 14.9
8-PMK006.36 10/19/2010 S 1 18.1 7.3 6.7 10.7 0.6
8-PMK006.36 10/19/2010 M 2 18.1 7.3 6.7 10.7
8-PMK006.36 10/19/2010 M 3 18.1 7.3 6.7 10.7
8-PMK006.36 10/19/2010 M 4 18.1 7.3 6.8 10.7
8-PMK006.36 10/19/2010 B 5 18.1 7.3 6.9 10.7
8-PMK006.36 11/16/2010 S 1 12.1 7.3 8.9 10.5 0.5
8-PMK006.36 11/16/2010 M 2 12.1 7.4 8.8 11.7
8-PMK006.36 11/16/2010 M 3 12.1 7.4 8.8 11.7
8-PMK006.36 11/16/2010 M 4 12.1 7.4 8.7 11.8
8-PMK006.36 11/16/2010 B 5 12.1 7.4 8.7 11.8
8-PMK006.36 1/19/2011 S 1 2.2 7.6 12.6 12.1 0.5
8-PMK006.36 1/19/2011 M 2 2.2 7.6 12.6 12.2
8-PMK006.36 1/19/2011 M 3 2.2 7.6 12.5 12.3
8-PMK006.36 1/19/2011 M 4 2.2 7.6 12.4 12.3
8-PMK006.36 1/19/2011 B 5 2.2 7.6 12.3 12.3
8-PMK006.36 2/16/2011 S 1 5.2 7.4 12.2 7.4 0.3
8-PMK006.36 2/16/2011 M 2 5.2 7.4 12.2 7.5
8-PMK006.36 2/16/2011 M 3 5.2 7.5 12.2 7.5
8-PMK006.36 2/16/2011 B 4 5.2 7.5 12.3 7.6
90th Percentile 27.8 7.6
10th Percentile 5.7 6.8
Average 4.9
Average Hardness = 55.7



HARDNESS, 
TOTAL 

(MG/L AS 
CACO3)

Sta Id Collection Date Time Depth Desc Depth Container Id Desc Value
8-PMK034.17 01/12/1994 15:25 S 1 R 29
8-PMK034.17 02/15/1994 14:55 S 1 R 21
8-PMK034.17 03/30/1994 15:05 S 1 R 18
8-PMK034.17 04/26/1994 14:55 S 1 R 25
8-PMK034.17 05/24/1994 14:45 S 1 R 29
8-PMK034.17 06/23/1994 14:15 S 1 R 30
8-PMK034.17 09/26/1994 15:25 S 1 R 30
8-PMK034.17 10/20/1994 14:55 S 1 R 30
8-PMK034.17 11/29/1994 15:35 S 1 R 27
8-PMK034.17 12/13/1994 15:20 S 1 R 26
8-PMK034.17 02/13/1995 15:20 S 1 R 28
8-PMK034.17 03/05/1995 13:10 S 1 R 24
8-PMK034.17 03/07/1995 17:00 S 1 R 26
8-PMK034.17 05/09/1995 15:50 S 1 R 25
8-PMK034.17 06/22/1995 13:15 S 1 R 25
8-PMK034.17 07/06/1995 13:30 S 1 R 21
8-PMK034.17 08/15/1995 13:05 S 1 R 27
8-PMK034.17 09/05/1995 13:15 S 1 R 65
8-PMK034.17 10/10/1995 13:00 S 1 R 100
8-PMK034.17 11/08/1995 12:50 S 1 R 29
8-PMK034.17 12/04/1995 12:45 S 1 R 25
8-PMK034.17 01/16/1996 14:30 S 1 R 24
8-PMK034.17 02/12/1996 13:30 S 1 R 20
8-PMK034.17 04/15/1996 14:25 S 1 R 46
8-PMK034.17 05/21/1996 13:30 S 1 R 24
8-PMK034.17 06/04/1996 13:20 S 1 R 34
8-PMK034.17 07/09/1996 12:00 S 1 R 22
8-PMK034.17 09/10/1996 11:25 S 1 R 21
8-PMK034.17 11/05/1996 12:05 S 1 R 29
8-PMK034.17 12/03/1996 11:45 S 1 R 24
8-PMK034.17 01/07/1997 12:00 S 1 R 25
8-PMK034.17 02/04/1997 12:20 S 1 R 23.6
8-PMK034.17 03/04/1997 13:15 S 1 R 25.4
8-PMK034.17 04/08/1997 12:35 S 1 R 27.2
8-PMK034.17 05/06/1997 12:15 S 1 R 28.3
8-PMK034.17 06/10/1997 11:50 S 1 R 30.1
8-PMK034.17 08/11/1997 11:35 S 1 R 28.4
8-PMK034.17 09/09/1997 11:45 S 1 R 64.4
8-PMK034.17 10/07/1997 13:00 S 1 R 90.7
8-PMK034.17 11/04/1997 09:55 S 1 R 154
8-PMK034.17 12/02/1997 11:30 S 1 R 29.5
8-PMK034.17 01/06/1998 10:30 S 1 R 28.7
8-PMK034.17 02/03/1998 10:30 S 1 R 12.4
8-PMK034.17 03/03/1998 10:45 S 1 R 28.2
8-PMK034.17 04/07/1998 10:30 S 1 R 17
8-PMK034.17 05/11/1998 10:20 S 1 R 12.1
8-PMK034.17 06/09/1998 10:35 S 1 R 22.4
8-PMK034.17 07/07/1998 10:45 S 1 R 24.6
8-PMK034.17 08/04/1998 10:40 S 1 R 22.9
8-PMK034.17 09/08/1998 11:20 S 1 R 50.6



HARDNESS, 
TOTAL 

(MG/L AS 
CACO3)

Sta Id Collection Date Time Depth Desc Depth Container Id Desc Value
8-PMK034.17 10/06/1998 10:30 S 1 R 105
8-PMK034.17 11/09/1998 11:05 S 1 R 145
8-PMK034.17 12/08/1998 10:25 S 1 R 137
8-PMK034.17 02/09/1999 10:40 S 1 R 34
8-PMK034.17 03/11/1999 11:00 S 1 R 48
8-PMK034.17 04/06/1999 10:45 S 1 R 42
8-PMK034.17 05/03/1999 10:30 S 1 R 34
8-PMK034.17 06/08/1999 11:15 S 1 R 40.4
8-PMK034.17 07/06/1999 11:00 S 1 R 80.1
8-PMK034.17 08/03/1999 11:15 S 1 R 132
8-PMK034.17 09/07/1999 11:00 S 1 S1 272
8-PMK034.17 10/05/1999 10:45 S 1 R 21
8-PMK034.17 11/02/1999 10:25 S 1 S1 66
8-PMK034.17 12/08/1999 10:45 S 1 R 43.9
8-PMK034.17 01/12/2000 10:55 S 1 R 31
8-PMK034.17 02/08/2000 11:00 S 1 R 34
8-PMK034.17 03/07/2000 10:45 S 1 S1 42
8-PMK034.17 04/13/2000 10:45 S 1 R 25
8-PMK034.17 05/09/2000 11:32 S 1 R 18
8-PMK034.17 06/06/2000 11:10 S 1 R 27
8-PMK034.17 07/05/2000 10:45 S 1 S1 56.7
8-PMK034.17 08/08/2000 11:05 S 1 R 34.3
8-PMK034.17 09/14/2000 12:10 S 1 R 37.4
8-PMK034.17 10/10/2000 11:50 S 1 R 36.6
8-PMK034.17 11/07/2000 11:00 S 1 R 57.9
8-PMK034.17 12/05/2000 10:45 S 1 R 48.4
8-PMK034.17 01/09/2001 11:40 S 1 S1 69.3
8-PMK034.17 02/06/2001 09:50 S 1 R 23.4
8-PMK034.17 03/13/2001 10:30 S 1 R 17.1
8-PMK034.17 04/10/2001 09:30 S 1 R 37.2
8-PMK034.17 05/08/2001 11:30 S 1 R 22.1
8-PMK034.17 06/05/2001 10:45 S 1 R 17
8-PMK034.17 07/10/2001 11:00 S 1 R 17.9
8-PMK034.17 08/07/2001 17:00 S 1 R 39
8-PMK034.17 09/04/2001 10:50 S 1 R 31.7
8-PMK034.17 10/02/2001 11:15 S 1 R 61.6
8-PMK034.17 11/05/2001 15:30 S 1 R 223
8-PMK034.17 12/04/2001 14:30 S 1 R 233
8-PMK034.17 01/14/2002 15:30 S 1 R 113
8-PMK034.17 02/12/2002 11:30 S 1 R 32.5
8-PMK034.17 03/12/2002 10:55 S 1 R 57.3
8-PMK034.17 04/09/2002 11:15 S 1 R 40.2
8-PMK034.17 05/14/2002 13:45 S 1 R 37.4
8-PMK034.17 06/11/2002 16:00 S 1 R 79.3
8-PMK034.17 07/09/2002 11:00 S 1 R 141
8-PMK034.17 08/06/2002 11:20 S 1 S1 755
8-PMK034.17 09/16/2002 12:00 S 1 R 472
8-PMK034.17 10/08/2002 14:15 S 1 R 642
8-PMK034.17 11/05/2002 11:15 S 1 R 156
8-PMK034.17 12/03/2002 11:00 S 1 R 44.5



HARDNESS, 
TOTAL 

(MG/L AS 
CACO3)

Sta Id Collection Date Time Depth Desc Depth Container Id Desc Value
8-PMK034.17 01/07/2003 11:45 S 1 R 26.6
8-PMK034.17 02/11/2003 11:15 S 1 R 40.7
8-PMK034.17 03/04/2003 11:00 S 1 R 25.5
8-PMK034.17 04/01/2003 12:00 S 1 R 34.5
8-PMK034.17 05/13/2003 11:00 S 1 R 35.5
8-PMK034.17 06/10/2003 11:10 S 1 R 34.6
8-PMK034.17 07/08/2003 10:30 S 1 R 22.3
8-PMK034.17 08/12/2003 11:30 S 1 R 26.5
8-PMK034.17 09/09/2003 10:45 S 1 R 32.2
8-PMK034.17 10/07/2003 11:25 S 1 R 28.6
8-PMK034.17 11/04/2003 10:30 S 1 S1 31.4
8-PMK034.17 12/08/2003 11:15 S 1 R 33
8-PMK034.17 01/12/2004 11:45 S 1 R 34
8-PMK034.17 02/05/2004 11:40 S 1 R 24.8
8-PMK034.17 03/09/2004 11:20 S 1 R 25.6
8-PMK034.17 04/22/2004 10:50 S 1 R 29.8
8-PMK034.17 05/04/2004 11:30 S 1 R 26.5
8-PMK034.17 06/01/2004 11:30 S 1 R 32
8-PMK034.17 07/06/2004 11:30 S 1 R 28.9
8-PMK034.17 08/09/2004 11:15 S 1 R 28
8-PMK034.17 09/07/2004 11:00 S 1 R 23.4
8-PMK034.17 10/06/2004 10:40 S 1 S1 44
8-PMK034.17 11/02/2004 11:15 S 1 R 39.6
8-PMK034.17 12/07/2004 11:45 S 1 R 30
8-PMK034.17 01/11/2005 10:40 S 1 R 32
8-PMK034.17 02/08/2005 10:50 S 1 R 30
8-PMK034.17 03/17/2005 10:50 S 1 R 26
8-PMK034.17 04/05/2005 10:45 S 1 R 21.1
8-PMK034.17 06/07/2005 11:00 S 1 R 32
8-PMK034.17 07/05/2005 11:10 S 1 R 36
8-PMK034.17 08/17/2005 11:10 S 1 R 44
8-PMK034.17 09/08/2005 11:00 S 1 R 50
8-PMK034.17 10/06/2005 11:30 S 1 R 98
8-PMK034.17 11/07/2005 11:20 S 1 R 32
8-PMK034.17 12/08/2005 10:20 S 1 R 30
8-PMK034.17 01/05/2006 11:30 S 1 R 24
8-PMK034.17 02/07/2006 10:50 S 1 S1 60
8-PMK034.17 03/06/2006 11:30 S 1 R 31
8-PMK034.17 04/06/2006 10:45 S 1 R 54
8-PMK034.17 05/02/2006 11:00 S 1 R 32
8-PMK034.17 06/13/2006 10:30 S 1 R 39
8-PMK034.17 07/10/2006 11:15 S 1 R 24
8-PMK034.17 08/07/2006 10:15 S 1 R 34
8-PMK034.17 09/18/2006 11:00 S 1 R 26
8-PMK034.17 10/10/2006 11:00 S 1 R 19
8-PMK034.17 11/06/2006 11:00 S 1 R 30
8-PMK034.17 12/04/2006 10:30 S 1 R 28
8-PMK034.17 01/08/2007 11:00 S 1 R 16
Average 55.7
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Flow Frequency Determination Memorandum 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 MEMORANDUM 
 
 DEPARTMENT OF ENVIRONMENTAL QUALITY 
 Piedmont Regional Office 
 4949-A Cox Road  Glen Allen, Virginia  23060 
 
SUBJECT: Flow Frequency Determination / 303(d) Status 
 Smurfit Stone Container Corporation-West Point Mill – VA0003115 
  
TO: Brad Ricks 
 
FROM: Jennifer Palmore, P.G. 
 
DATE: March 4, 2011 
 
COPIES: File 
 
The Smurfit Stone Container Corporation’s West Point Mill discharges to the Pamunkey River near West 
Point, VA.  Flow frequencies have been requested at this site for use in developing effluent limitations for 
the VPDES permit. 
 
The outfalls are located at the following rivermiles: 
 001: 8-PMK001.58 
 002: 8-PMK001.46 
 003: 8-PMK001.41 
 004: 8-PMK001.34 
 007: 8-PMK000.98 
 008: 8-PMK000.99 
 014: 8-PMK001.77 
 015: 8-PMK001.82 
 016: 8-PMK001.95 
 
The Pamunkey River is tidally influenced at the discharge points.  Flow frequencies cannot be determined 
for tidally affected streams, therefore the previously determined dilution ratios should be used.  The 
discharge is located within the transition zone of the Pamunkey River; therefore the more stringent of 
each of the freshwater and saltwater criteria should be applied. 
 
During the 2010 305(b)/303(d) Water Quality Assessment, the Pamunkey River was considered a 
Category 5A water (“A Water Quality Standard is not attained.  The water is impaired or threatened for 
one or more designated uses by a pollutant(s) and requires a TMDL (303d list).”)  The applicable fact 
sheets are attached.  The Aquatic Life Use is impaired due to an insufficient benthic community and 
EPA’s overlist for nutrients.  The Recreation Use is impaired due to Enterococci exceedances.  The Fish 
Consumption Use is impaired due to PCBs and mercury in fish tissue; in addition, arsenic is considered a 
non-impairing observed effect. The Wildlife Use is fully supporting, The Shellfish Use is not applicable 
because the area is under an administrative condemnation from the VDH-DSS. 
 
The receiving stream has been addressed in two TMDLs.   The bacterial TMDL for the Upper York, Lower 
Pamunkey and Lower Mattaponi River was approved by the EPA on 7/28/2010 and by the SWCB on 
12/13/2010; the facility was mentioned in the TMDL, however the facility was not considered a source of 
bacteria and therefore was not assigned a wasteload allocation.  The Chesapeake Bay TMDL was 
approved by the EPA on 12/29/2010; Smurfit-Stone received individual wasteload allocations of 259,177 
lbs of total nitrogen/year, 56,038 lbs of total phosphorus/year, and 13,030,500 lbs of total suspended 
sediment/year.   
 
Due to the impaired benthic community in the oligohaline Pamunkey River, the river should be considered 
a Tier 1 waterbody.



Flow Frequency Determination 
VA0003115 – Smurfit Stone West Point 

March 4, 2011 
 
 
 
Water quality monitoring data is attached.  Field data from station 8-PMK006.36 was chosen to 
characterize the Pamunkey at the discharge point; the station is located on the Pamunkey River at the 
southern end of Lee Marsh approximately 5 miles upstream of the facility. However, due to the saltwater 
influence, hardness data is not appropriate at this location.  Station 8-PMK0034.17 is used to characterize 
the expected hardness of the freshwater Pamunkey; the station is located at the railroad trestle at White 
House, VA and is approximately 33 miles upstream of the facility. 
 
If you have any questions concerning this analysis, please let me know. 
 



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2006

TMDL DUE DATE: 2018

Nelson Bridge Road (Route 615)

Mouth at the York River

The Pamunkey River from Nelson Bridge Road (Route 15) downstream approximately 72 miles to the mouth at the York River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

On 9/30/2004, VDH issued a fish consumption advisory from Nelson Bridge Road to Jacks Creek near Liberty Hall.  The advisory 
recommends that no one eat more than 2 meals per month of blue catfish because of mercury contamination in the fish tissue.

This condemnation was expanded on 10/7/2009 and now extends downstream to the mouth at the York River.

The advisory is based on mercury fish tissue exceedances at DEQ monitoring stations 8-PMK056.87, 8-PMK032.00, and 8-PMK006.36.

The source of the mercury is considered unknown, although atmospheric deposition is suspected.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: VAP-F13R-13

IMPAIRMENT: Mercury

TMDL ID: F13R-13-HG

IMPAIRED SIZE: 72 - Stream Miles Watershed: VAP-F13R

IMPAIRMENT SOURCE: Unknown, Atmospheric deposition

A -  490



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2010

TMDL DUE DATE: 2022

Nelson Bridge Road (Route 615)

Mouth at the York River

The Pamunkey River from Nelson Bridge Road (Route 15) downstream approximately 72 miles to the mouth at the York River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

On 10/7/2009, VDH issued a fish consumption advisory from Nelson Bridge Road to the mouth at West Point.  The advisory recommends 
that no one eat more than 2 meals per month of gizzard shad because of PCB contamination in the fish tissue.

The advisory is based on PCB fish tissue exceedances at DEQ monitoring stations 8-PMK056.87, 8-PMK032.00, and 8-PMK006.36.

The source of the PCB is considered unknown.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: VAP-F13R-13

IMPAIRMENT: PCBs

TMDL ID: F13R-13-PCB

IMPAIRED SIZE: 72 - Stream Miles Watershed: VAP-F13R

IMPAIRMENT SOURCE: Unknown

A -  491



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2010

TMDL DUE DATE: 2022

Tidal freshwater/oligohaline boundary

Oligohaline/York mesohaline boundary at the Route 33 bridge

The oligohaline Pamunkey mainstem.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting

During the 2010 cycle, the oligohaline Pamunkey River mainstem failed the Chesapeake Bay Index of Biologic Integrity.

The stressor model indicates that sediment contamination is suspected.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-PMKOH

IMPAIRMENT: Estuarine Bioassessments

TMDL ID: F14E-05-EBEN

IMPAIRED SIZE: +1.3062+ - Sq. Mi. Watershed: VAP-F14E

IMPAIRMENT SOURCE: Sediment Contamination

A -  496



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 1998

TMDL DUE DATE: 2010

Tidal freshwater/oligohaline boundary

Oligohaline/York mesohaline boundary at the Route 33 bridge

The oligohaline Pamunkey estuary.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Open Water Subuse - Insufficient Information

The Pamunkey River was initially listed on the 1998 303(d) list as fully supporting but threatened of the aquatic life use goal because a 
1995 special study showed river subject to 33% exceedance rate of daily mean DO standard during warm weather conditions (May 
through October). The estuarine Pamunkey River is considered fully allocated relative to dissolved oxygen; new discharges cannot result 
in further DO depression.

The Chesapeake Bay and its tidal tributaries were added by the EPA to the 1998 303(d) list.  EPA listed the impairment as dissolved 
oxygen exceedances caused by nutrient overenrichment.  This listing included the entire mainstem estuarine Pamunkey River.

However, during the 2006 cycle, the new Chesapeake Bay water quality standards were adopted.  The oligohaline Pamunkey segment 
failed the default CB 30-day open water summer dissolved oxygen criteria of 5 mg/L.

During the 2008 cycle, Water Quality Standards specific for the Pamunkey and Mattaponi Rivers were adopted; the specific criteria 
recognize that dissolved oxygen is naturally depressed below the default criteria in the rivers due to their extensive marsh systems.  The 
PMKOH segment failed the Summer Open Water 30-day dissolved oxygen criteria.   The TMDL is currently due in 2010.

During the 2010 cycle, the Pamunkey Oligohaline  segment is in attainment of both the site-specific 30-day open water summer DO criteria 
and the 30-day Rest of Year DO criteria.

Although the Pamunkey Oligohaline  segment is in attainment of every Chesapeake Bay criteria which was measured, there is insufficient 
information to assess the Migratory Spawning Use or the other Open Water Use's dissolved oxygen frequency criteria, therefore the 
mainstem will remain impaired due to EPA's overlisting (Nutrients/Eutrophication Biological Indicators).

The tributaries to the segment are considered Category 3B.

Tidal marshes contribute to organic loading resulting in DO depressions and full allocation judgment.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-PMKOH

IMPAIRMENT: Nutrients/Eutrophication Biological Indicators

TMDL ID: PMKOH-DO-BAY

IMPAIRED SIZE: 7.43 - Sq. Mi. Watershed: VAP-F14E

IMPAIRMENT SOURCE: Unknown, Nonpoint Source, Point Source

A -  497



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2006

TMDL DUE DATE: 2018

Sweet Hall Landing

Mouth

The Pamunkey River from Sweet Hall Landing to the mouth.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Recreation Use - Not Supporting

The Pamunkey River from Sweet Hall Landing to the mouth was assessed as not supporting of the Recreation Use during the 2006 cycle 
based on enterococci exceedances at 8-PMK006.36, located at the southern end of Lee Marsh.  The TMDL is due in 2018.  The 
exceedance rate in the 2010 cycle was 31/65.

The source is considered unknown.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-PMKOH

IMPAIRMENT: Enterococci

TMDL ID: F14E-03-BAC

IMPAIRED SIZE: 4.368 - Sq. Mi. Watershed: VAP-F14E

IMPAIRMENT SOURCE: Unknown

A -  494



Attachment 4 
Site Inspection Memorandum



 
 
 
  

 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Piedmont Regional Office 
 
4949-A Cox Road, Glen Allen, VA  23060-6296 804/527-5020   
 

MEMORANDUM 
 
To:  File 
 
From:  Brad Ricks, Waste Permit Writer 
  Piedmont Regional Office 
 
Subject: Site Inspection:  Rock-Tenn West Point Mill 

VA0003115 
  
Date:  June 20, 2011 
 
On June 20, 2011, I conducted a site inspection of the Rock-Tenn West Point Mill, VA0003115, 
in preparation for permit reissuance.  I met with the facility’s environmental manager, Carol 
Hamner, and environmental engineer, Tom Roberts.  I was accompanied by DEQ water permits 
staff member Laura Bauer for training purposes.  Periods of light to heavy rain and moderate to 
heavy wind were experienced for the duration of the inspection.   
 
Stormwater management facilities appeared to be adequately managed although facility staff 
were encouraged to continually improve BMPs, specifically surrounding wood chip piles which 
have the potential to contribute significant BOD to its stormwater runoff.   
 
Recent BMP improvements observed included the color-coding of all process-water / 
wastewater drains, outlets, and valves (red) and all stormwater drains, outlets, and valves 
(yellow) in order to clearly identify to all operational staff whether waters associated with any 
particular activity will flow to wastewater treatment or to stormwater.  This improvement should 
prevent inadvertent discharges of wastewater to stormwater management. 
 
Inspection of the facility coal pile indicated that all associated stormwater is properly routed to 
wastewater treatment facilities; therefore eliminating the requirement for stormwater monitoring 
associated with coal pile runoff.   
 
The wastewater treatment facility maintains numerous materials for process chemical addition 
or operational equipment maintenance either in sealed containers under cover or in sealed 
open-air tanks with secondary containment equipped with drainage to wastewater treatment 
influent.   
 
Wastewater treatment and stormwater management facilities appeared to be overall functional 
and properly operated based on this brief site visit.   
 
 



Attachment 5 
Effluent Monitoring Data



Smurfit Stone Container Corporation - West Point

Outfall Parameter Quant Avg Quant MaxConc Avg Conc Min Conc Max Received 
001 FLOW (MGD) 18.53 20.25 9/12/05

18.25 19.66 10/12/05
17.87 20.78 11/10/05
18.04 19.97 12/9/05
18.51 20.72 1/10/06
18.51 19.96 2/10/06
17.61 19.02 3/10/06
15.54 18.91 4/11/06

17 18.59 5/11/06
17.57 18.97 6/12/06
17.84 19.27 7/12/06
17.62 19.27 8/11/06
17.75 20.22 9/11/06
17.19 20.59 10/10/06
17.91 19.89 11/9/06
17.53 19.04 12/11/06
17.08 18.8 1/10/07
17.94 18.8 2/12/07
18.19 19.02 3/12/07
15.78 19.27 4/12/07
18.66 20.51 5/11/07
18.75 20.06 6/11/07
19.31 21.11 7/11/07
18.49 19.95 8/10/07
19.18 21.68 9/10/07
19.4 21.59 10/11/07

19.84 21.42 11/9/07
19.48 20.95 12/14/07
18.41 19.63 1/11/08
18.23 19.95 2/11/08
19.07 20.8 3/11/08
18.63 20.1 4/11/08
17.4 19.27 5/13/08

18.54 20.58 6/11/08
18.72 20.28 7/11/08
18.96 20.2 8/8/08
19.32 21.22 9/11/08
19.89 22.26 10/14/08
19.47 20.8 11/12/08
18.81 21.68 12/11/08
19.01 20.48 1/12/09
19.3 20.74 2/11/09

19.38 20.78 3/11/09
19.22 21.36 4/9/08
17.43 20.32 5/11/09
18.3 20.03 6/11/09

18.99 20.35 7/13/09
18.61 20.51 8/13/09
19.33 21.33 9/11/09

1 of 38



FLOW (MGD) 19.47 21.43 10/13/09
19.42 20.92 11/11/09
18.71 20.85 12/11/09
19.02 20.58 1/8/10
18.52 21.28 2/10/10
17.82 18.97 3/10/10
18.12 19.22 4/9/10
16.94 18.54 5/6/10
17.26 18.16 6/10/10
17.75 19.11 7/8/10
17.89 18.95 8/10/10
18.3 19.08 9/13/10

18.11 21.03 10/8/10
18.12 19.65 11/10/10
18.3 19.41 12/10/10

18.15 19.17 1/10/11
17.91 19.06 2/10/11

Average 18.33636 20.09621
Max 19.89 22.26
PH (S.U.) 6.4 7.1 9/12/05

6.6 6.8 10/12/05
6.5 7.3 11/10/05
6.4 7 12/9/05
6.5 7.6 1/10/06
6.5 6.9 2/10/06
6.4 6.9 3/10/06
6.5 7.8 4/11/06
6.4 6.9 5/11/06
6.5 7 6/12/06
6.5 7.2 7/12/06
6.5 7.1 8/11/06
6.4 7.2 9/11/06
6.5 7.4 10/10/06
6.4 7.2 11/9/06
6.6 7.1 12/11/06
6.5 6.9 1/10/07
6.5 7.1 2/12/07
6.6 7.1 3/12/07
6.7 7.6 4/12/07
6.6 7 5/11/07
6.7 7.3 6/11/07
6.4 6.9 7/11/07
6.6 6.8 8/10/07
6.5 6.8 9/10/07
6.6 7.1 10/11/07
6.5 7 11/9/07
6.5 6.8 12/14/07
6.4 7.2 1/11/08
6.5 6.9 2/11/08
6.5 7 3/11/08
6.4 7 4/11/08
6.5 7.4 5/13/08

2 of 38



PH (S.U.) 6.5 7.1 6/11/08
6.6 7.2 7/11/08
6.3 7.1 8/8/08
6.5 7.1 9/11/08
6.7 7.1 10/14/08
6.6 7.1 11/12/08
6.6 7.8 12/11/08
6.6 7 1/12/09
6.6 7 2/11/09
6.5 6.9 3/11/09
6.4 7.1 4/9/08
6.6 7.5 5/11/09
6.5 7 6/11/09
6.4 6.7 7/13/09
6.5 6.8 8/13/09
6.5 7.1 9/11/09
6.5 6.9 10/13/09
6.4 7.4 11/11/09
6.5 8 12/11/09
6.4 6.9 1/8/10
6.5 7.1 2/10/10
6.5 7 3/10/10
6.4 6.9 4/9/10
6.5 7.4 5/6/10
6.4 6.9 6/10/10
6.6 7.1 7/8/10
6.4 6.9 8/10/10
6.4 6.9 9/13/10
6.5 6.9 10/8/10
6.4 6.9 11/10/10
6.6 7.1 12/10/10
6.4 7 1/10/11
6.4 7 2/10/11

Minimum 6.3
Maximum 8

Percentile 90th 7.4
10th 6.9

BOD5 (lbs/day) 4574 7648 9/12/05
4382 8215 10/12/05
6072 18892 11/10/05
5845 12061 12/9/05
4179 12418 1/10/06
3831 9625 2/10/06
5002 6685 3/10/06
6163 16486 4/11/06
6286 9935 5/11/06
5280 8827 6/12/06
4556 6367 7/12/06
5451 15757 8/11/06
5610 8852 9/11/06
5150 6699 10/10/06
5592 8151 11/9/06
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BOD5 (lbs/day) 5403 8311 12/11/06
5784 10297 1/10/07
8351 21029 2/12/07
8199 11813 3/12/07
6728 21524 4/12/07

11321 21261 5/11/07
7252 12470 6/11/07
4501 9133 7/11/07
2897 3891 8/10/07
3135 4882 9/10/07
2656 57.54 10/11/07
2617 4430 11/9/07
3109 4418 12/14/07
3744 7631 1/11/08
2663 4492 2/11/08
4858 13346 3/11/08
3547 6328 4/11/08
4190 8495 5/13/08
4103 8769 6/11/08
3429 4659 7/11/08
3462 7891 8/8/08
2521 3466 9/11/08
2757 9384 10/14/08
3332 5858 11/12/08
4747 41122 12/11/08
2529 9287 1/12/09
2251 3576 2/11/09
2583 3440 3/11/09
2904 4523 4/9/08
2878 6394 5/11/09
2391 3561 6/11/09
2944 4729 7/13/09
2811 4245 8/13/09
2292 3585 9/11/09
2310 3506 10/13/09
3005 11869 11/11/09
3734 16281 12/11/09
2544 3463 1/8/10
2982 5789 2/10/10
2835 3801 3/10/10
2577 7092 4/9/10
2684 5566 5/6/10
2697 5467 6/10/10
2955 4462 7/8/10
2989 7005 8/10/10
2924 9027 9/13/10
3010 3814 10/8/10
2712 3774 11/10/10
4262 6305 12/10/10
3216 4727 1/10/11
4065 6193 2/10/11

Max 11321 41122
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Average 6298.633 8531.16
90th Percentile 6117.5 16019
TSS (lbs/day) 4574 6748 9/12/05

4423 11436 10/12/05
6893 29705 11/10/05
5442 12679 12/9/05
4922 13017 1/10/06
6174 29856 2/10/06
5661 8593 3/10/06
7465 23617 4/11/06
7215 16809 5/11/06
7414 18390 6/12/06
5985 10285 7/12/06
7152 17849 8/11/06
7315 13828 9/11/06
6183 15059 10/10/06
6812 12072 11/9/06
5618 9746 12/11/06
6044 13366 1/10/07
6708 13059 2/12/07
7101 13978 3/12/07
9946 53933 4/12/07
9578 26223 5/11/07

10891 30707 6/11/07
6544 28560 7/11/07
2921 4849 8/10/07
3241 5802 9/10/07
3078 7118 10/11/07
3778 8359 11/9/07
4871 7770 12/14/07
6249 20648 1/11/08
5028 8486 2/11/08
7086 17031 3/11/08
5160 10784 4/11/08
6439 14450 5/13/08
4744 7406 6/11/08
4699 6278 7/11/08
5204 9824 8/8/08
4254 6586 9/11/08
5299 17121 10/14/08
7993 25835 11/12/08
6198 26019 12/11/08
3904 9699 1/12/09
3812 5565 2/11/09
4498 6069 3/11/09
4882 8239 4/9/08
5425 31926 5/11/09
3103 7770 6/11/09
4374 10809 7/13/09
5277 10376 8/13/09
3906 6335 9/11/09
3850 6255 10/13/09
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TSS (lbs/day) 4377 19585 11/11/09
8979 54232 12/11/09
5455 8405 1/8/10
6697 15802 2/10/10
5645 7259 3/10/10
4718 9310 4/9/10
5252 13143 5/6/10
3200 6502 6/10/10
3021 5648 7/8/10
3577 5546 8/10/10
3197 7370 9/13/10
4581 6010 10/8/10
3117 4150 11/10/10
6473 8965 12/10/10
5958 7929 1/10/11
5318 5491 2/10/11

Average 5528.758 13973.8
Max 10891 54232
90th Percentile 7364.5 27391.5
COD (lbs/day) 55627 68001 9/12/05

59814 76799 10/12/05
77269 149558 11/10/05
63811 99268 12/9/05
51312 59370 1/10/06
52223 56786 2/10/06
51307 58591 3/10/06
54870 69227 4/11/06
62183 78002 5/11/06
65503 77328 6/12/06
56152 59363 7/12/06
55353 72338 8/11/06
57554 63722 9/11/06
63864 83113 10/10/06
50154 60759 11/9/06
50667 55116 12/11/06
41388 57743 1/10/07
75369 130165 2/12/07
65091 69634 3/12/07
92704 148948 4/12/07
64549 87224 5/11/07
71142 77649 6/11/07
58081 83217 7/11/07
50817 54924 8/10/07
52088 61837 9/10/07
45021 51391 10/11/07
51277 54548 11/9/07
44305 48425 12/14/07
52245 71882 1/11/08
48857 62729 2/11/08
51905 59383 3/11/08
54545 63637 4/11/08
53665 63665 5/13/08
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COD (lbs/day) 45367 56822 6/11/08
48009 62614 7/11/08
50434 66385 8/8/08
38397 41510 9/11/08
45674 50042 10/14/08
50929 58412 11/12/08
47819 63757 12/11/08
43196 53309 1/12/09
40497 45151 2/11/09
41923 51373 3/11/09
60683 73019 4/9/08
44231 51285 5/11/09
42803 53125 6/11/09
44376 65994 7/13/09
45878 61317 8/13/09
43720 52068 9/11/09
49291 52936 10/13/09
51150 55099 11/11/09
48799 55038 12/11/09
47568 64127 1/8/10
58181 97317 2/10/10
52901 64311 3/10/10
46914 61823 4/9/10
41804 53591 5/6/10
45499 58459 6/10/10
48883 51341 7/8/10
51557 64510 8/10/10
53009 67404 9/13/10
61204 68531 10/8/10
44856 52304 11/10/10
59437 62603 12/10/10
42213 45564 1/10/11
51311 59518 2/10/11

Average 52867.05 66287.89
Max 92704 149558
90th Percentile 64206.5 83165

COLOR, PCU 719 1189 9/12/05
913 1743 10/12/05
792 1407 11/10/05
829 1407 12/9/05
699 1069 1/10/06
675 847 2/10/06
655 1016 3/10/06
766 1103 4/11/06
862 1808 5/11/06
909 2253 6/12/06
757 1652 7/12/06
689 1835 8/11/06
688 868 9/11/06
709 1580 10/10/06
592 1038 11/9/06
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COLOR, PCU 688 1070 12/11/06
570 2654 1/10/07
746 1419 2/12/07
665 1694 3/12/07
898 1820 4/12/07
785 1481 5/11/07
724 1550 6/11/07
547 1060 7/11/07
606 950 8/10/07
683 1146 9/10/07
648 1196 10/11/07
581 846 11/9/07
508 784 12/14/07
592 1550 1/11/08
470 780 2/11/08
585 984 3/11/08
572 1284 4/11/08
432 1054 5/13/08
460 686 6/11/08
445 605 7/11/08
652 1136 8/8/08
514 748 9/11/08
467 864 10/14/08
471 624 11/12/08
472 754 12/11/08
417 720 1/12/09
404 785 2/11/09
361 628 3/11/09
446 722 4/9/08
420 704 5/11/09
438 648 6/11/09
469 782 7/13/09
753 1498 8/13/09
814 1303 9/11/09
796 1252 10/13/09
873 1549 11/11/09
854 1462 12/11/09
997 1400 1/8/10
856 1423 2/10/10
814 1360 3/10/10
652 1001 4/9/10
528 1075 5/6/10
500 810 6/10/10
453 745 7/8/10
552 880 8/10/10
575 740 9/13/10
697 960 10/8/10
531 720 11/10/10
654 920 12/10/10
514 700 1/10/11
574 730 2/10/11

Average 636.0152 1137.439
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Maximum 997 2654
90th Percentile 855 1673
2,3,7,8-TCDD <QL <QL 11/10/05

<QL <QL 2/10/06
<QL <QL 5/11/06
<QL <QL 8/11/06
<QL <QL 11/9/06
<QL <QL 2/12/07
<QL <QL 5/11/07
<QL <QL 8/10/07
<QL <QL 8/13/07
<QL <QL 11/9/07
<QL <QL 1/11/08
<QL <QL 5/13/08
<QL <QL 8/8/08
<QL <QL 11/12/08
<QL <QL 2/11/09
<QL <QL 5/20/09
<QL <QL 8/13/09
<QL <QL 11/11/09
<QL <QL 2/10/10
<QL <QL 5/6/10
<QL <QL 8/10/10
<QL <QL 11/12/10
<QL <QL 2/10/11

2,3,7,8-TETRACHLORODIBENZOFURAN (PPQ)
<QL <QL 11/10/05
<QL <QL 2/10/06
<QL <QL 5/11/06
<QL <QL 8/11/06
<QL <QL 11/9/06
<QL <QL 2/12/07
<QL <QL 5/11/07
<QL <QL 8/13/07
<QL <QL 8/10/07
<QL <QL 11/9/07
<QL <QL 1/11/08
<QL <QL 5/13/08
<QL <QL 8/8/08
<QL <QL 11/12/08
<QL <QL 2/11/09
<QL <QL 5/20/09
<QL <QL 8/13/09
<QL <QL 11/11/09
<QL <QL 2/10/10
<QL <QL 5/6/10
<QL <QL 8/10/10
<QL <QL 11/12/10
<QL <QL 2/10/11

TUa - ACUTE 48 HR STAT AMERICAMYSIS BAHIA <1 1/10/06
<1 1/10/07
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TUa - ACUTE 48 HR STAT AMERICAMYSIS BAHIA <1.00 1/11/08
<1.00 10/14/08
<1 11/12/09
<1.00 10/8/10

TUa - ACUTE 48 HR STAT CYPRINODON VARIEGATUS <1 1/10/06
<1 1/10/07
<1.00 1/11/08
<1.00 10/14/08
<1 11/12/09
<1.00 10/8/10

TUc - CHRONIC 7-DAY STATRE AMERICAMYSIS BAHIA 8 1/10/06
4 1/10/07
1.00 1/11/08
1.00 10/14/08
1 11/12/09
3.33 10/8/10

TUc - CHRONIC 7-DAY STATRE CYPRINODON VARIEGATUS 8 1/10/06
2 1/10/07
1.00 1/11/08
1.00 10/14/08
1 11/12/09
1.00 10/8/10

AOX (Adsorbable 464 703 9/12/05
Organic Halides) (lb/d) 448 679 10/12/05

458 612 11/10/05
556 815 12/9/05
445 652 1/10/06
448 688 2/10/06
429 560 3/10/06
383 667 4/11/06
448 647 5/11/06
398 565 6/12/06
401 527 7/12/06
258 448 8/11/06
343 573 9/11/06
376 551 10/10/06
351 671 11/9/06
385 627 12/11/06
246 542 1/10/07
336 500 2/12/07
345 476 3/12/07
129 363 4/12/07
364 565 5/11/07
391 537 6/11/07
484 874 7/11/07
519 986 8/10/07
423 574 9/10/07
354 520 10/11/07
414 622 11/9/07
402 644 12/14/07
375 540 1/11/08
357 523 2/11/08
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AOX (Adsorbable 360 467 3/11/08
Organic Halides) (lb/d) 339 521 4/11/08

290 444 5/13/08
303 377 6/11/08
323 459 7/11/08
349 552 8/8/08
329 459 9/11/08
372 510 10/14/08
352 509 11/12/08
401 568 12/11/08
334 495 1/12/09
329 473 2/11/09
339 460 3/11/09
424 603 4/9/08
344 549 5/11/09
430 832 6/11/09
349 555 7/13/09
403 600 8/13/09
371 541 9/11/09
429 725 10/13/09
481 653 11/11/09
449 683 12/11/09
410 617 1/8/10
402 652 2/10/10
420 528 3/10/10
421 620 4/9/10
312 618 5/6/10
423 582 6/10/10
362 543 7/8/10
458 582 8/10/10
497 613 9/13/10
525 705 10/8/10
434 603 11/10/10
573 742 12/10/10
487 680 1/10/11
478 646 2/10/11

Average 394.4242 591.1667
Max 573 986
90th Percentile 482.5 704

002 FLOW (MGD) 0.0026 0.0026 11/10/05
0.0002 0.0002 5/11/06
0.0002 0.0002 5/11/06
0.0005 0.0005 5/11/07
0.0009 0.0009 2/11/08
0.0003 0.0003 2/11/09
0.0015 0.0015 2/11/10
0.0002 0.0002 2/11/11

PH (S.U.) 6.42 11/10/05
7.59 5/11/06
7.59 5/11/06
7.4 5/11/07
7.78 2/11/08
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PH (S.U.) 7.53 2/11/09
8.11 2/11/10
7.99 2/11/11

BOD5 (mg/L) 10.98 11/10/05
78.42 5/11/06
78.42 5/11/06
55 5/11/07
40.39 2/11/08
562.50 2/11/09
6.56 2/11/10
41 2/11/11

TSS (mg/L) 227 11/10/05
406 5/11/06
406 5/11/06
1050 5/11/07
18 2/11/08
284 2/11/09
4 2/11/10
28 2/11/11

COD (mg/L) 308 11/10/05
394 5/11/06
394 5/11/06
974 5/11/07
156 2/11/08
1118 2/11/09
39 2/11/10
118 2/11/11

SULFATES (AS SO4) (mg/L) 21 11/10/05
42.21 5/11/06
42.21 5/11/06
19.5 5/11/07
42 2/11/08
35 2/11/09
56 2/11/10
58.6 2/11/11

NITROGEN, TOTAL (AS N) (mg/L) 1.73 11/10/05
7.54 5/11/06
7.54 5/11/06
3.3 5/11/07
1.06 2/11/08
4.77 2/11/09
0.485 2/11/10
0.39 2/11/11

003 FLOW (MG) 0.0039 0.0039 11/10/05
0.0003 0.0003 5/11/06
0.0003 0.0003 5/11/06
0.0008 0.0008 5/11/07
0.0013 0.0013 2/11/08
0.0004 0.0004 2/11/09
0.0022 0.0022 2/11/10
0.0003 0.0003 2/11/11

PH (S.U.) 6.42 11/10/05
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PH (S.U.) 7.59 5/11/06
7.59 5/11/06
7.4 5/11/07
7.78 2/11/08
7.53 2/11/09
8.11 2/11/10
7.99 2/11/11

BOD5 (mg/L) 10.98 11/10/05
78.42 5/11/06
78.42 5/11/06
55 5/11/07
40.39 2/11/08
562.50 2/11/09
6.56 2/11/10
41 2/11/11

TSS (mg/L) 227 11/10/05
406 5/11/06
406 5/11/06
1050 5/11/07
18 2/11/08
284 2/11/09
4 2/11/10
28 2/11/11

COD (mg/L) 308 11/10/05
394 5/11/06
394 5/11/06
974 5/11/07
156 2/11/08
1118 2/11/09
39 2/11/10
118 2/11/11

SULFATES (AS SO4) (mg/L) 21 11/10/05
42.21 5/11/06
42.21 5/11/06
19.5 5/11/07
42 2/11/08
35 2/11/09
56 2/11/10
58.6 2/11/11

NITROGEN, TOTAL (AS N) (mg/L) 1.73 11/10/05
7.54 5/11/06
7.54 5/11/06
3.3 5/11/07
1.06 2/11/08
4.77 2/11/09
0.485 2/11/10
0.39 2/11/11

004 FLOW (MG) 1.04 1.04 11/10/05
0.07 0.07 5/11/06
0.07 0.07 5/11/06
0.20 0.20 5/11/07
0.35 0.35 2/11/08
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FLOW (MG) 0.10 0.10 2/11/09
0.58 0.58 2/11/10
0.08 0.08 2/11/11

PH (S.U.) 6.42 11/10/05
7.59 5/11/06
7.59 5/11/06
7.4 5/11/07
7.78 2/11/08
7.53 2/11/09
8.11 2/11/10
7.99 2/11/11

BOD5 (mg/L) 10.98 11/10/05
78.42 5/11/06
78.42 5/11/06
55 5/11/07
40.39 2/11/08
562.50 2/11/09
6.56 2/11/10
41 2/11/11

TSS (mg/L) 227 11/10/05
406 5/11/06
406 5/11/06
1050 5/11/07
18 2/11/08
284 2/11/09
4 2/11/10
28 2/11/11

COD (mg/L) 308 11/10/05
394 5/11/06
394 5/11/06
974 5/11/07
156 2/11/08
1118 2/11/09
39 2/11/10
118 2/11/11

SULFATES (AS SO4) (mg/L) 21 11/10/05
42.21 5/11/06
42.21 5/11/06
19.5 5/11/07
42 2/11/08
35 2/11/09
56 2/11/10
58.6 2/11/11

NITROGEN, TOTAL (AS N) (mg/L) 1.73 11/10/05
7.54 5/11/06
7.54 5/11/06
3.3 5/11/07
1.06 2/11/08
4.77 2/11/09
0.485 2/11/10
0.39 2/11/11

007 FLOW (MG) 0.050 0.050 11/10/05
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FLOW (MG) 0.003 0.003 5/11/06
0.003 0.003 5/11/06
0.010 0.010 5/11/07
0.017 0.017 2/11/08
0.005 0.005 2/11/09
0.028 0.028 2/11/10
0.004 0.004 2/11/11

PH (S.U.) 6.42 11/10/05
7.59 5/11/06
7.59 5/11/06
7.4 5/11/07
7.78 2/11/08
7.53 2/11/09
8.11 2/11/10
7.99 2/11/11

BOD5 (mg/L) 10.98 11/10/05
78.42 5/11/06
78.42 5/11/06
55 5/11/07
40.39 2/11/08
562.50 2/11/09
6.56 2/11/10
41 2/11/11

TSS (mg/L) 227 11/10/05
406 5/11/06
406 5/11/06
1050 5/11/07
18 2/11/08
284 2/11/09
4 2/11/10
28 2/11/11

COD (mg/L) 308 11/10/05
394 5/11/06
394 5/11/06
974 5/11/07
156 2/11/08
1118 2/11/09
39 2/11/10
118 2/11/11

SULFATES (AS SO4) (mg/L) 21 11/10/05
42.21 5/11/06
42.21 5/11/06
19.5 5/11/07
42 2/11/08
35 2/11/09
56 2/11/10
58.6 2/11/11

NITROGEN, TOTAL (AS N) (mg/L) 1.73 11/10/05
7.54 5/11/06
7.54 5/11/06
3.3 5/11/07
1.06 2/11/08
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NITROGEN, TOTAL (AS N) (mg/L) 4.77 2/11/09
0.485 2/11/10
0.39 2/11/11

008 FLOW (MG) 4.27 4.27 11/10/05
0.21 0.21 4/10/06
0.27 0.27 5/11/06
0.48 0.48 9/11/06
0.68 0.68 11/9/06
0.82 0.82 5/11/07
1.54 1.54 8/13/07
0.41 0.41 11/9/07
1.45 1.45 2/11/08
1.71 1.71 5/13/08
0.26 0.26 8/8/08
0.19 0.19 11/12/08
0.43 0.43 2/11/09
1.85 1.85 5/11/09
0.34 0.34 8/13/09
0.32 0.32 11/11/09
2.39 2.39 2/10/10
2.39 2.39 2/11/10
1.44 1.44 5/6/10
0.34 0.34 8/10/10
0.46 0.46 10/12/10
0.34 0.34 2/10/11

PH (S.U.) 8.97 11/10/05
7.5 4/10/06
7.39 5/11/06
7.11 9/11/06
6.9 11/9/06
9.12 5/11/07
7.3 8/13/07
7.49 11/9/07
8.04 2/11/08
9.0 5/13/08
7.36 8/8/08
7.0 11/12/08
8.95 2/11/09
6.89 5/11/09
6.8 8/13/09
7.53 11/11/09
8.61 2/10/10
8.61 2/11/10
8.15 5/6/10
7.2 8/10/10
7.3 10/12/10
9.27 2/10/11

BOD5 (mg/L) 8.43 11/10/05
11.54 5/11/06
11.54 5/11/06
55 5/11/07
62.16 2/11/08
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BOD5 (mg/L) 25.54 2/11/09
26.45 2/11/10
11.49 2/11/11

TSS (mg/L) 40 11/10/05
26 5/11/06
26 5/11/06
1550 5/11/07
58 2/11/08
13 2/11/09
25 2/11/10
18 2/11/11

COD (mg/L) 111 11/10/05
105 5/11/06
105 5/11/06
1318 5/11/07
278 2/11/08
175 2/11/09
108 2/11/10
46 2/11/11

SULFATES (AS SO4) (mg/L) 176 11/10/05
163.47 5/11/06
163.47 5/11/06

33.2 5/11/07
228.5288 575 2/11/08

509 2/11/09
90 2/11/10

118.09 2/11/11
NITROGEN, TOTAL (AS N) (mg/L) 1.80 11/10/05

2.45 5/11/06
2.45 5/11/06

9 5/11/07
1.54 2/11/08
1.29 2/11/09
3.155 2/11/10
0.26 2/11/11

101 FLOW (MGD) 2.76 2.93 9/12/05
2.92 3.21 10/12/05
2.53 2.91 11/10/05
2.63 2.89 12/9/05
2.52 3.19 1/10/06
2.95 3.1 2/10/06
2.41 2.89 3/10/06
2.39 2.66 4/11/06
2.42 2.56 5/11/06
2.35 2.43 6/12/06
2.42 2.95 7/12/06
2.57 2.77 8/11/06
2.7 2.95 9/11/06

2.43 2.89 10/10/06
2.68 3.07 11/9/06
2.87 3.03 12/11/06
2.74 2.89 1/10/07

17 of 38



FLOW (MGD) 2.79 2.95 2/12/07
2.79 2.88 3/12/07
2.49 2.9 4/11/07
2.68 2.88 5/11/07
2.65 2.75 6/11/07
2.58 2.87 7/11/07
2.6 2.75 8/13/07

2.62 6.94 9/10/07
2.62 2.94 10/11/07
2.63 3.15 11/9/07
2.7 2.95 12/14/07

2.69 3.05 1/11/08
2.42 2.83 2/11/08
2.52 2.72 3/11/08
2.33 2.38 4/11/08
2.5 2.63 5/13/08

2.57 2.92 6/11/08
2.81 2.97 7/11/08
2.63 2.72 8/8/08
3.01 3.33 9/11/08
2.9 3.14 10/14/08

2.63 3.14 11/12/08
3.07 3.13 12/11/08
2.67 2.76 1/12/09
2.87 3.15 2/11/09
2.67 2.76 3/11/09
2.86 3.22 4/9/09
2.78 3.11 5/11/09
3.3 4.49 6/11/09

2.81 3.11 7/13/09
2.8 2.95 8/13/09

2.79 3.11 9/11/09
3.2 3.4 10/13/09

3.17 3.29 11/11/09
2.99 3.25 12/11/09
2.81 3.07 1/8/10
3.04 3.38 2/10/10
2.94 3 3/10/10
3.08 3.17 4/9/10
2.79 3.08 5/6/10
2.89 2.96 6/10/10
2.73 2.97 7/8/10
2.86 3.08 8/10/10

3 3.11 9/13/10
2.76 2.88 10/8/10
2.67 2.93 11/10/10

3 3.14 12/10/10
2.87 3.03 1/10/11
2.79 2.89 2/10/11

Average 2.737273 3.053485
Max 3.3 6.94
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PENTACHLOROPHENOL (µg/L) <5.0 9/12/05
<5.0 10/12/05
<5.0 11/10/05
<5.0 12/9/05
<5.0 1/10/06
<5.0 2/10/06
<5.0 3/10/06
<5.0 4/11/06
<5.0 5/11/06
<5.0 6/12/06
<5.0 7/12/06
<5.0 8/11/06
<5.0 9/11/06
<5.0 10/10/06
<5.0 11/9/06
<5.0 12/11/06
<5.0 1/10/07
<5.0 2/12/07
<5.0 3/12/07
<5.0 4/11/07
<5.0 5/11/07
<5.0 6/11/07
<5.0 7/11/07
<5.0 8/13/07
<5.0 9/10/07
<5.0 10/11/07
<5.0 11/9/07
<5.0 12/14/07
<5.0 1/11/08
<5.0 2/11/08
<5.0 3/11/08
<5.0 4/11/08
<5.0 5/13/08
<5.0 6/11/08
<5.0 7/11/08
<5.0 8/8/08
<5.0 9/11/08
<5.0 10/14/08
<5.0 11/12/08
<5.0 12/11/08
<5.0 1/12/09
<5.0 2/11/09
<5.0 3/11/09
<5.0 4/9/09
<5.0 5/11/09
<5.0 6/11/09
<5.0 7/13/09
<5.0 8/13/09
<5.0 9/11/09
<5.0 10/13/09
<5.0 11/11/09
< 5.0 12/11/09
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PENTACHLOROPHENOL (µg/L) <5.0 1/8/10
< 5.0 2/10/10
<5.0 3/10/10
<5.0 4/9/10
<5.0 5/6/10
<5.0 6/10/10
<5.0 7/8/10
<5.0 8/10/10
<5.0 9/13/10
<5.0 10/8/10
<5.0 11/10/10
<5.0 12/10/10
<5.0 1/10/11
<5.0 2/10/11

CHLOROFORM 46.7 70.4 9/12/05
 (AS CHCL3) (g/d) 80.3 95.7 10/12/05

66.0 99.1 11/10/05
65.2 75.3 12/9/05
58.0 87.6 1/10/06
70 86 2/10/06
48.9 54.9 3/10/06
42.4 57.9 4/11/06
47.3 51.5 5/11/06
57.3 70.6 6/12/06
65 90 7/12/06
79.7 115.0 8/11/06
77.7 94.0 9/11/06
77.1 114.3 10/10/06
87.6 118.2 11/9/06
65.4 83.1 12/11/06
85 102 1/10/07
108 139 2/12/07
141 214 3/12/07
354 406 4/11/07
218 379 5/11/07
98.7 225.7 6/11/07
41.0 65.1 7/11/07
49 68 8/13/07
71 103 9/10/07
71 103 10/11/07
86.6 109.8 11/9/07
99.2 113.2 12/14/07
79.9 96.1 1/11/08
87.5 146.4 2/11/08
82.6 118.1 3/11/08
68.6 98.2 4/11/08
95.7 116.1 5/13/08
63.0 87.2 6/11/08
116.2 131.4 7/11/08
117.4 178.4 8/8/08
120.3 171.7 9/11/08
93.5 112.7 10/14/08
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CHLOROFORM 258.6 745.5 11/12/08
 (AS CHCL3) (g/d) 101.9 144.1 12/11/08

67.5 80.4 1/12/09
67.8 80.7 2/11/09
65.9 74.7 3/11/09
85.8 96.1 4/9/09
114.5 145.9 5/11/09
115.8 130.3 6/11/09
93.2 155.0 7/13/09
98.4 114.1 8/13/09
135.0 202.5 9/11/09
168.9 185.4 10/13/09
192.0 230.2 11/11/09
165.5 204.2 12/11/09
106.0 124.4 1/8/10
123 161 2/10/10
149.4 180.1 3/10/10
96.8 111.2 4/9/10
83.1 105.3 5/6/10
74.5 112.6 6/10/10
121.4 153.5 7/8/10
106.5 130.7 8/10/10
120.7 144.2 9/13/10
117.6 142.0 10/8/10
89 129 11/10/10
121 149 12/10/10
91.6 123.6 1/10/11
78.4 99.3 2/10/11

2,3,7,8-TCDD (pg/L) <10 9/12/05
<10 10/12/05
<10 11/10/05
<10 12/9/05
<10 1/10/06
<10 2/10/06
<10 3/10/06
<10 4/11/06
<10 5/11/06
<10 6/12/06
<10 7/12/06
<10 8/11/06
<10 9/11/06
<10 10/10/06
<10 11/9/06
<10 12/11/06
<10 1/10/07
<10 2/12/07
<10 3/12/07
<10 4/11/07
<10 5/11/07
<10 6/11/07
<10 7/11/07
<10 8/13/07
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2,3,7,8-TCDD (pg/L) <10 9/10/07
<10 10/11/07
<10 11/9/07
<10 12/14/07
<10 1/11/08
<10 2/11/08
<10 3/11/08
<10 4/11/08
<10 5/13/08
<10 6/11/08
<10 7/11/08
<10 8/8/08
<10 9/11/08
<10 10/14/08
<10 11/12/08
<10 12/11/08
<10 1/12/09
<10 2/11/09
<10 3/11/09
<10 4/9/09
<10 5/11/09
<10 6/11/09
<10 7/13/09
<10 8/13/09
<10 9/11/09
<10 10/13/09
<10 11/11/09
<10 12/11/09
<10 1/8/10
<10 2/10/10
<10 3/10/10
<10 4/9/10
<10 5/6/10
<10 6/10/10
<10 7/8/10
<10 8/10/10
<10 9/13/10
<10 10/8/10
<10 11/10/10
<10 12/10/10
<10 1/10/11
<10 2/10/11

2,3,7,8-TETRACHLORODIBENZOFURAN (PPQ) <10 9/12/05
<10 10/12/05
<10 11/10/05
<10 12/9/05
<10 1/10/06
<10 2/10/06
<10 3/10/06
<10 4/11/06
<10 5/11/06
<10 6/12/06
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2,3,7,8-TETRACHLORODIBENZOFURAN (PPQ) <10 7/12/06
<10 8/11/06
<10 9/11/06
<10 10/10/06
<10 11/9/06
<10 12/11/06
<10 1/10/07
<10 2/12/07
<10 3/12/07
<10 4/11/07
<10 5/11/07
<10 6/11/07
<10 7/11/07
<10 8/13/07
<10 9/10/07
<10 10/11/07
<10 11/9/07
<10 12/14/07
<10 1/11/08
<10 2/11/08
<10 3/11/08
<10 4/11/08
<10 5/13/08
<10 6/11/08
<10 7/11/08
<10 8/8/08
<10 9/11/08
<10 10/14/08
<10 11/12/08
<10 12/11/08
<10 1/12/09
<10 2/11/09
<10 3/11/09
<10 4/9/09
<10 5/11/09
<10 6/11/09
<10 7/13/09
<10 8/13/09
<10 9/11/09
<10 10/13/09
<10 11/11/09
<10 12/11/09
<10 1/8/10
<10 2/10/10
<10 3/10/10
<10 4/9/10
<10 5/6/10
<10 6/10/10
<10 7/8/10
<10 8/10/10
<10 9/13/10
<10 10/8/10
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2,3,7,8-TETRACHLORODIBENZOFURAN (PPQ) <10 11/10/10
<10 12/10/10
<10 1/10/11
<10 2/10/11

2,4,5-TRICHLOROPHENOL (µg/L) <2.5 9/12/05
<2.5 10/12/05
<2.5 11/10/05
<2.5 12/9/05
<2.5 1/10/06
<2.5 2/10/06
<2.5 3/10/06
<2.5 4/11/06
<2.5 5/11/06
<2.5 6/12/06
<2.5 7/12/06
<2.5 8/11/06
<2.5 9/11/06
<2.5 10/10/06
<2.5 11/9/06
<2.5 12/11/06
<2.5 1/10/07
<2.5 2/12/07
<2.5 3/12/07
<2.5 4/11/07
<2.5 5/11/07
<2.5 6/11/07
<2.5 7/11/07
<2.5 8/13/07
<2.5 9/10/07
<2.5 10/11/07
<2.5 11/9/07
<2.5 12/14/07
<2.5 1/11/08
<2.5 2/11/08
<2.5 3/11/08
<2.5 4/11/08
<2.5 5/13/08
<2.5 6/11/08
<2.5 7/11/08
<2.5 8/8/08
<2.5 9/11/08
<2.5 10/14/08
<2.5 11/12/08
<2.5 12/11/08
<2.5 1/12/09
<2.5 2/11/09
<2.5 3/11/09
<2.5 4/9/09
<2.5 5/11/09
<2.5 6/11/09
<2.5 7/13/09
<2.5 8/13/09
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2,4,5-TRICHLOROPHENOL (µg/L) <2.5 9/11/09
<2.5 10/13/09
<2.5 11/11/09
<2.5 12/11/09
<2.5 1/8/10
<2.5 2/10/10
<2.5 3/10/10
<2.5 4/9/10
<2.5 5/6/10
<2.5 6/10/10
<2.5 7/8/10
<2.5 8/10/10
<2.5 9/13/10
<2.5 10/8/10
<2.5 11/10/10
<2.5 12/10/10
<2.5 1/10/11
<2.5 2/10/11

2,4,6-TRICHLOROPHENOL (µg/L) <2.5 9/12/05
<2.5 10/12/05
<2.5 11/10/05
<2.5 12/9/05
<2.5 1/10/06
<2.5 2/10/06
<2.5 3/10/06
<2.5 4/11/06
<2.5 5/11/06
<2.5 6/12/06
<2.5 7/12/06
<2.5 8/11/06
<2.5 9/11/06
<2.5 10/10/06
<2.5 11/9/06
<2.5 12/11/06
<2.5 1/10/07
<2.5 2/12/07
<2.5 3/12/07
<2.5 4/11/07
<2.5 5/11/07
<2.5 6/11/07
<2.5 7/11/07
<2.5 8/13/07
<2.5 9/10/07
<2.5 10/11/07
<2.5 11/9/07
<2.5 12/14/07
<2.5 1/11/08
<2.5 2/11/08
<2.5 3/11/08
<2.5 4/11/08
<2.5 5/13/08
<2.5 6/11/08
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2,4,6-TRICHLOROPHENOL (µg/L) <2.5 7/11/08
<2.5 8/8/08
<2.5 9/11/08
<2.5 10/14/08
<2.5 11/12/08
<2.5 12/11/08
<2.5 1/12/09
<2.5 2/11/09
<2.5 3/11/09
<2.5 4/9/09
<2.5 5/11/09
<2.5 6/11/09
<2.5 7/13/09
<2.5 8/13/09
<2.5 9/11/09
<2.5 10/13/09
<2.5 11/11/09
<2.5 12/11/09
<2.5 1/8/10
<2.5 2/10/10
<2.5 3/10/10
<2.5 4/9/10
<2.5 5/6/10
<2.5 6/10/10
<2.5 7/8/10
<2.5 8/10/10
<2.5 9/13/10
<2.5 10/8/10
<2.5 11/10/10
<2.5 12/10/10
<2.5 1/10/11
<2.5 2/10/11

TETRACHLOROCATECHOL  (µg/L) <5.0 9/12/05
<5.0 10/12/05
<5.0 11/10/05
<5.0 12/9/05
<5.0 1/10/06
<5.0 2/10/06
<5.0 3/10/06
<5.0 4/11/06
<5.0 5/11/06
<5.0 6/12/06
<5.0 7/12/06
<5.0 8/11/06
<5.0 9/11/06
<5.0 10/10/06
<5.0 11/9/06
<5.0 12/11/06
<5.0 1/10/07
<5.0 2/12/07
<5.0 3/12/07
<5.0 4/11/07
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TETRACHLOROCATECHOL  (µg/L) <5.0 5/11/07
<2.5 6/11/07
<5.0 7/11/07
<5.0 8/13/07
<5.0 9/10/07
<5.0 10/11/07
<5.0 11/9/07
<5.0 12/14/07
<5.0 1/11/08
<5.0 2/11/08
<5.0 3/11/08
<5.0 4/11/08
<5.0 5/13/08
<5.0 6/11/08
<5.0 7/11/08
<5.0 8/8/08
<5.0 9/11/08
<5.0 10/14/08
<5.0 11/12/08
<5.0 12/11/08
<5.0 1/12/09
<5.0 2/11/09
<5.0 3/11/09
<5.0 4/9/09
<5.0 5/11/09
<5.0 6/11/09
<5.0 7/13/09
<5.0 8/13/09
<5.0 9/11/09
<5.0 10/13/09
<5.0 11/11/09
<5.0 12/11/09
<5.0 1/8/10
<5.0 2/10/10
<5.0 3/10/10
<5.0 4/9/10
<5.0 5/6/10
<5.0 6/10/10
<5.0 7/8/10
<5.0 8/10/10
<5.0 9/13/10
<5.0 10/8/10
<5.0 11/10/10
<5.0 12/10/10
<5.0 1/10/11
<5.0 2/10/11

TETRACHLOROGUAIACOL  (µg/L) <5.0 9/12/05
<5.0 10/12/05
<5.0 11/10/05
<5.0 12/9/05
<5.0 1/10/06
<5.0 2/10/06
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TETRACHLOROGUAIACOL  (µg/L) <5.0 3/10/06
<5.0 4/11/06
<5.0 5/11/06
<5.0 6/12/06
<5.0 7/12/06
<5.0 8/11/06
<5.0 9/11/06
<5.0 10/10/06
<5.0 11/9/06
<5.0 12/11/06
<5.0 1/10/07
<5.0 2/12/07
<5.0 3/12/07
<5.0 4/11/07
<5.0 5/11/07
<5.0 6/11/07
<5.0 7/11/07
<5.0 8/13/07
<5.0 9/10/07
<5.0 10/11/07
<5.0 11/9/07
5.0 12/14/07
<5.0 1/11/08
<5.0 2/11/08
<5.0 3/11/08
<5.0 4/11/08
<5.0 5/13/08
<5.0 6/11/08
<5.0 7/11/08
<5.0 8/8/08
<5.0 9/11/08
<5.0 10/14/08
<5.0 11/12/08
<5.0 12/11/08
<5.0 1/12/09
<5.0 2/11/09
<5.0 3/11/09
<5.0 4/9/09
<5.0 5/11/09
<5.0 6/11/09
<5.0 7/13/09
<5.0 8/13/09
<5.0 9/11/09
<5.0 10/13/09
<5.0 11/11/09
<5.0 12/11/09
<5.0 1/8/10
<5.0 2/10/10
<5.0 3/10/10
<5.0 4/9/10
<5.0 5/6/10
<5.0 6/10/10

28 of 38



TETRACHLOROGUAIACOL  (µg/L) <5.0 7/8/10
<5.0 8/10/10
<5.0 9/13/10
<5.0 10/8/10
<5.0 11/10/10
<5.0 12/10/10
<5.0 1/10/11
<5.0 2/10/11

TRICHLOROSYRINGOL (µg/L) <2.5 9/12/05
<2.5 10/12/05
<2.5 11/10/05
<2.5 12/9/05
<2.5 1/10/06
<2.5 2/10/06
<2.5 3/10/06
<2.5 4/11/06
<2.5 5/11/06
<2.5 6/12/06
<2.5 7/12/06
<2.5 8/11/06
<2.5 9/11/06
<2.5 10/10/06
<2.5 11/9/06
<2.5 12/11/06
<2.5 1/10/07
<2.5 2/12/07
<2.5 3/12/07
<2.5 4/11/07
<2.5 5/11/07
<2.5 6/11/07
<2.5 7/11/07
<2.5 8/13/07
<2.5 9/10/07
<2.5 10/11/07
<2.5 11/9/07
2.5 12/14/07
<2.5 1/11/08
<2.5 2/11/08
<2.5 3/11/08
<2.5 4/11/08
<2.5 5/13/08
<2.5 6/11/08
<2.5 7/11/08
<2.5 8/8/08
<2.5 9/11/08
<2.5 10/14/08
<2.5 11/12/08
<2.5 12/11/08
<2.5 1/12/09
<2.5 2/11/09
<2.5 3/11/09
<2.5 4/9/09
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TRICHLOROSYRINGOL (µg/L) <2.5 5/11/09
<2.5 6/11/09
<2.5 7/13/09
<2.5 8/13/09
<2.5 9/11/09
<2.5 10/13/09
<2.5 11/11/09
<2.5 12/11/09
<2.5 1/8/10
<2.5 2/10/10
<2.5 3/10/10
<2.5 4/9/10
<2.5 5/6/10
<2.5 6/10/10
<2.5 7/8/10
<2.5 8/10/10
<2.5 9/13/10
<2.5 10/8/10
<2.5 11/10/10
<2.5 12/10/10
<2.5 1/10/11
<2.5 2/10/11

4,5,6-TRICHLOROGUAIACOL (µg/L) <2.5 9/12/05
<2.5 10/12/05
<2.5 11/10/05
<2.5 12/9/05
<2.5 1/10/06
<2.5 2/10/06
<2.5 3/10/06
<2.5 4/11/06
<2.5 5/11/06
<2.5 6/12/06
<2.5 7/12/06
<2.5 8/11/06
<2.5 9/11/06
<2.5 10/10/06
<2.5 11/9/06
<2.5 12/11/06
<2.5 1/10/07
<2.5 2/12/07
<2.5 3/12/07
<2.5 4/11/07
<2.5 5/11/07
<2.5 6/11/07
<2.5 7/11/07
<2.5 8/13/07
<2.5 9/10/07
<2.5 10/11/07
<2.5 11/9/07
2.5 12/14/07
<2.5 1/11/08
<2.5 2/11/08
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4,5,6-TRICHLOROGUAIACOL (µg/L) <2.5 3/11/08
<2.5 4/11/08
<2.5 5/13/08
<2.5 6/11/08
<2.5 7/11/08
<2.5 8/8/08
<2.5 9/11/08
<2.5 10/14/08
<2.5 11/12/08
<2.5 12/11/08
<2.5 1/12/09
<2.5 2/11/09
<2.5 3/11/09
<2.5 4/9/09
<2.5 5/11/09
<2.5 6/11/09
<2.5 7/13/09
<2.5 8/13/09
<2.5 9/11/09
<2.5 10/13/09
<2.5 11/11/09
<2.5 12/11/09
<2.5 1/8/10
<2.5 2/10/10
<2.5 3/10/10
<2.5 4/9/10
<2.5 5/6/10
<2.5 6/10/10
<2.5 7/8/10
<2.5 8/10/10
<2.5 9/13/10
<2.5 10/8/10
<2.5 11/10/10
<2.5 12/10/10
<2.5 1/10/11
<2.5 2/10/11

3,4,6-TRICHLOROCATECHOL (µg/L) <5.0 9/12/05
<5.0 10/12/05
<5.0 11/10/05
<5.0 12/9/05
<5.0 1/10/06
<5.0 2/10/06
<5.0 3/10/06
<5.0 4/11/06
<5.0 5/11/06
<5.0 6/12/06
<5.0 7/12/06
<5.0 8/11/06
<5.0 9/11/06
<5.0 10/10/06
<5.0 11/9/06
<5.0 12/11/06
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3,4,6-TRICHLOROCATECHOL (µg/L) <5.0 1/10/07
<5.0 2/12/07
<5.0 3/12/07
<5.0 4/11/07
<5.0 5/11/07
<5.0 6/11/07
<5.0 7/11/07
<5.0 8/13/07
<5.0 9/10/07
<5.0 10/11/07
<5.0 11/9/07
5.0 12/14/07
<5.0 1/11/08
<5.0 2/11/08
<5.0 3/11/08
<5.0 4/11/08
<5.0 5/13/08
<5.0 6/11/08
<5.0 7/11/08
<5.0 8/8/08
<5.0 9/11/08
<5.0 10/14/08
<5.0 11/12/08
<5.0 12/11/08
<5.0 1/12/09
<5.0 2/11/09
<5.0 3/11/09
<5.0 4/9/09
<5.0 5/11/09
<5.0 6/11/09
<5.0 7/13/09
<5.0 8/13/09
<5.0 9/11/09
<5.0 10/13/09
<5.0 11/11/09
<5.0 12/11/09
<5.0 1/8/10
<5.0 2/10/10
<5.0 3/10/10
<5.0 4/9/10
<5.0 5/6/10
<5.0 6/10/10
<5.0 7/8/10
<5.0 8/10/10
<5.0 9/13/10
<5.0 10/8/10
<5.0 11/10/10
<5.0 12/10/10
<5.0 1/10/11
<5.0 2/10/11
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3,4,5-TRICHLOROCATECHOL (µg/L) <5.0 9/12/05
<5.0 10/12/05
<5.0 11/10/05
<5.0 12/9/05
<5.0 1/10/06
<5.0 2/10/06
<5.0 3/10/06
<5.0 4/11/06
<5.0 5/11/06
<5.0 6/12/06
<5.0 7/12/06
<5.0 8/11/06
<5.0 9/11/06
<5.0 10/10/06
<5.0 11/9/06
<5.0 12/11/06
<5.0 1/10/07
<5.0 2/12/07
<5.0 3/12/07
<5.0 4/11/07
<5.0 5/11/07
<5.0 6/11/07
<5.0 7/11/07
<5.0 8/13/07
<5.0 9/10/07
<5.0 10/11/07
<5.0 11/9/07
5.0 12/14/07
<5.0 1/11/08
<5.0 2/11/08
<5.0 3/11/08
<5.0 4/11/08
<5.0 5/13/08
<5.0 6/11/08
<5.0 7/11/08
<5.0 8/8/08
<5.0 9/11/08
<5.0 10/14/08
<5.0 11/12/08
<5.0 12/11/08
<5.0 1/12/09
<5.0 2/11/09
<5.0 3/11/09
<5.0 4/9/09
<5.0 5/11/09
<5.0 6/11/09
<5.0 7/13/09
<5.0 8/13/09
<5.0 9/11/09
<5.0 10/13/09
<5.0 11/11/09
<5.0 12/11/09
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3,4,5-TRICHLOROCATECHOL (µg/L) <5.0 1/8/10
<5.0 2/10/10
<5.0 3/10/10
<5.0 4/9/10
<5.0 5/6/10
<5.0 6/10/10
<5.0 7/8/10
<5.0 8/10/10
<5.0 9/13/10
<5.0 10/8/10
<5.0 11/10/10
<5.0 12/10/10
<5.0 1/10/11
<5.0 2/10/11

3,4,5-TRICHLOROGUAIACOL (µg/L) <2.5 9/12/05
<2.5 10/12/05
<2.5 11/10/05
<2.5 12/9/05
<2.5 1/10/06
<2.5 2/10/06
<2.5 3/10/06
<2.5 4/11/06
<2.5 5/11/06
<2.5 6/12/06
<2.5 7/12/06
<2.5 8/11/06
<2.5 9/11/06
<2.5 10/10/06
<2.5 11/9/06
<2.5 12/11/06
<2.5 1/10/07
<2.5 2/12/07
<2.5 3/12/07
<2.5 4/11/07
<2.5 5/11/07
<2.5 6/11/07
<2.5 7/11/07
<2.5 8/13/07
<2.5 9/10/07
<2.5 10/11/07
<2.5 11/9/07
2.5 12/14/07
<2.5 1/11/08
<2.5 2/11/08
<2.5 3/11/08
<2.5 4/11/08
<2.5 5/13/08
<2.5 6/11/08
<2.5 7/11/08
<2.5 8/8/08
<2.5 9/11/08
<2.5 10/14/08
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3,4,5-TRICHLOROGUAIACOL (µg/L) <2.5 11/12/08
<2.5 12/11/08
<2.5 1/12/09
<2.5 2/11/09
<2.5 3/11/09
<2.5 4/9/09
<2.5 5/11/09
<2.5 6/11/09
<2.5 7/13/09
<2.5 8/13/09
<2.5 9/11/09
<2.5 10/13/09
<2.5 11/11/09
<2.5 12/11/09
<2.5 1/8/10
<2.5 2/10/10
<2.5 3/10/10
<2.5 4/9/10
<2.5 5/6/10
<2.5 6/10/10
<2.5 7/8/10
<2.5 8/10/10
<2.5 9/13/10
<2.5 10/8/10
<2.5 11/10/10
<2.5 12/10/10
<2.5 1/10/11
<2.5 2/10/11

2,3,4,6-TETRACHLOROPHENOL (µg/L) <2.5 9/12/05
<2.5 10/12/05
<2.5 11/10/05
<2.5 12/9/05
<2.5 1/10/06
<2.5 2/10/06
<2.5 3/10/06
<2.5 4/11/06
<2.5 5/11/06
<2.5 6/12/06
<2.5 7/12/06
<2.5 8/11/06
<2.5 9/11/06
<2.5 10/10/06
<2.5 11/9/06
<2.5 12/11/06
<2.5 1/10/07
<2.5 2/12/07
<2.5 3/12/07
<2.5 4/11/07
<2.5 5/11/07
<2.5 6/11/07
<2.5 7/11/07
<2.5 8/13/07
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2,3,4,6-TETRACHLOROPHENOL (µg/L) <2.5 9/10/07
<2.5 10/11/07
<2.5 11/9/07
2.5 12/14/07
<2.5 1/11/08
<2.5 2/11/08
<2.5 3/11/08
<2.5 4/11/08
<2.5 5/13/08
<2.5 6/11/08
<2.5 7/11/08
<2.5 8/8/08
<2.5 9/11/08
<2.5 10/14/08
<2.5 11/12/08
<2.5 12/11/08
<2.5 1/12/09
<2.5 2/11/09
<2.5 3/11/09
<2.5 4/9/09
<2.5 5/11/09
<2.5 6/11/09
<2.5 7/13/09
<2.5 8/13/09
<2.5 9/11/09
<2.5 10/13/09
<2.5 11/11/09
<2.5 12/11/09
<2.5 1/8/10
<2.5 2/10/10
<2.5 3/10/10
<2.5 4/9/10
<2.5 5/6/10
<2.5 6/10/10
<2.5 7/8/10
<2.5 8/10/10
<2.5 9/13/10
<2.5 10/8/10
<2.5 11/10/10
<2.5 12/10/10
<2.5 1/10/11
<2.5 2/10/11

3,4,6-TRICHLOROGUAIACOL (µg/L) 2.5 9/12/05
<2.5 10/12/05
<2.5 11/10/05
<2.5 12/9/05
<2.5 1/10/06
<2.5 2/10/06
<2.5 3/10/06
<2.5 4/11/06
<2.5 5/11/06
<2.5 6/12/06
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3,4,6-TRICHLOROGUAIACOL (µg/L) <2.5 7/12/06
<2.5 8/11/06
<2.5 9/11/06
<2.5 10/10/06
<2.5 11/9/06
<2.5 12/11/06
<2.5 1/10/07
<2.5 2/12/07
<2.5 3/12/07
<2.5 4/11/07
<2.5 5/11/07
<2.5 6/11/07
<2.5 7/11/07
<2.5 8/13/07
<2.5 9/10/07
<2.5 10/11/07
<2.5 11/9/07
2.5 12/14/07
<2.5 1/11/08
<2.5 2/11/08
<2.5 3/11/08
<2.5 4/11/08
<2.5 5/13/08
<2.5 6/11/08
<2.5 7/11/08
<2.5 8/8/08
<2.5 9/11/08
<2.5 10/14/08
<2.5 11/12/08
<2.5 12/11/08
<2.5 1/12/09
<2.5 2/11/09
<2.5 3/11/09
<2.5 4/9/09
<2.5 5/11/09
<2.5 6/11/09
<2.5 7/13/09
<2.5 8/13/09
<2.5 9/11/09
<2.5 10/13/09
<2.5 11/11/09
<2.5 12/11/09
<2.5 1/8/10
<2.5 2/10/10
<2.5 3/10/10
<2.5 4/9/10
<2.5 5/6/10
<2.5 6/10/10
<2.5 7/8/10
<2.5 8/10/10
<2.5 9/13/10
<2.5 10/8/10
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3,4,6-TRICHLOROGUAIACOL (µg/L) <2.5 11/10/10
<2.5 12/10/10
<2.5 1/10/11
<2.5 2/10/11
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Outfall 001 Permit Application Detected Constituents  

Parameter Units 
Highest 

Detected 
Value1 

Ammonia as N mg/L 25 
Biochemical Oxygen 

Demand (BOD) mg/L 148 

Chemical Oxygen 
Demand (COD) mg/L 452 

Total Organic Carbon mg/L 82.2 
Total Suspended Solids  mg/L 493 

Color PCU 997 

Chlorides µg/L 423 
Fluoride  mg/L 2.2 

Nitrate-Nitrite (as N) mg/L 0.08 
Total Organic Nitrogen 

(as N) mg/L 5.12 

Phosphorus mg/L 4.4 
Gross Alpha Particle 

Activity pCi/L -4 

Tritium pCi/L -1002 
Strontium pCi/L 1.3 

Total Radium pCi/L 2.9 
Sulfate (as SO4) mg/L 1050 

Surfactants mg/L 0.297 
Total Aluminum µg/L 1480 

Total Barium µg/L 370 
Total Beryllium µg/L 0.3 

Total Boron µg/L 1350 
Total Cobalt µg/L 1.2 

Total Iron µg/L 1180 
Total Magnesium µg/L 7110 
Total Molybdenum µg/L 11.6 
Total Manganese µg/L 924 

Total Titanium µg/L 22.9 
Foaming Agents µg/L 0.150 

Hardness (as CaCO3) mg/L 322 
Temperature  oC 35,9 

Total Organic Carbon mg/L 4.5 
Enterococci n/100 ML 3500 

 1 Highest detected value during the September 2005 – February 2011 including the 2010 permit reissuance 
application and Enterococci data submitted as recent as April 18, 2012.   Does not include total mass 
loading which cannot be compared to WLA or WQS.  Data presented in italics represents data from 
Discharge Monitoring Reports. 
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Facility Name: Rock-Tenn West Point Mill Permit No.:  VA0003115 Version: OWP Guidance Memo 00-2011 (8/24/00)
Receiving Stream: Pamunkey River

Stream Information Mixing Information Effluent Information
Mean Hardness (as CaCO3) = 50 mg/l Design Flow (MGD) 20.2 Mean Hardness (as CaCO3) = 322 mg/L
90th % Temperature (Annual) = 27.8 (o C) Acute WLA multiplier 60 90 % Temperature (Annual) = 35.9 (o C)

90th % Temperature (Winter) = 8.1 (o C) Chronic WLA multiplier 60 90 % Temperature (Winter) = 34.2 (o C)

90th % Maximum pH = 7.6 3E-08 Human health WLA multiplier 60 90 % Maximum pH = 7.4 SU
10th % Maximum pH = 6.8 2E-07 10 % Maximum pH = 6.9 SU
Tier Designation (1 or 2) = 1 Discharge Flow = 22.26 MGD
Early Life Stages Present Y/N = Y
Tidal Zone = 2 (1 = saltwater, 2 = transition zone)
Mean Salinity = 4.9 (g/kg)

Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Acenapthene 0 -- -- 9.9E+02 -- -- 5.9E+04 -- -- -- -- -- -- -- -- 5.9E+04

Acrolein -- -- 9.3E+00 -- -- 5.6E+02 -- -- -- -- -- -- -- -- 5.6E+02
AcrylonitrileC -- -- 2.5E+00 -- -- 1.5E+02 -- -- -- -- -- -- -- -- 1.5E+02
Aldrin C  0 1.3E+00 -- 5.0E-04 7.8E+01 -- 3.0E-02 -- -- -- -- -- -- 7.8E+01 -- 3.0E-02

Ammonia-N (mg/l) - Annual 0 ####### 1.09E+00 -- 4.36E+02 6.55E+01 -- -- -- -- -- -- -- 4.36E+02 6.55E+01 --

Ammonia-N (mg/l) - Winter 0 ####### 3.99E+00 -- 1.03E+03 2.40E+02 -- -- -- -- -- -- -- 1.03E+03 2.40E+02 --

Anthracene 0 -- -- 4.0E+04 -- -- 2.4E+06 -- -- -- -- -- -- -- -- 2.4E+06

Antimony 0 -- -- 6.4E+02 -- -- 3.8E+04 -- -- -- -- -- -- -- -- 3.8E+04

Arsenic 0 6.9E+01 3.6E+01 -- 4.1E+03 2.2E+03 -- -- -- -- -- -- -- 4.1E+03 2.2E+03 --
Benzene C 0 -- -- 5.1E+02 -- -- 3.1E+04 -- -- -- -- -- -- -- -- 3.1E+04
BenzidineC -- -- 2.0E-03 -- -- 1.2E-01 -- -- -- -- -- -- -- -- 1.2E-01
Benzo (a) anthracene C 0 -- -- 1.8E-01 -- -- 1.1E+01 -- -- -- -- -- -- -- -- 1.1E+01
Benzo (b) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.1E+01 -- -- -- -- -- -- -- -- 1.1E+01
Benzo (k) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.1E+01 -- -- -- -- -- -- -- -- 1.1E+01
Benzo (a) pyrene C 0 -- -- 1.8E-01 -- -- 1.1E+01 -- -- -- -- -- -- -- -- 1.1E+01
Bis2-Chloroethyl EtherC 0 -- -- 5.3E+00 -- -- 3.2E+02 -- -- -- -- -- -- -- -- 3.2E+02

Bis2-Chloroisopropyl Ether 0 -- -- 6.5E+04 -- -- 3.9E+06 -- -- -- -- -- -- -- -- 3.9E+06
Bis2-Ethylhexyl PhthalateC 0 -- -- 2.2E+01 -- -- 1.3E+03 -- -- -- -- -- -- -- -- 1.3E+03
Bromoform C 0 -- -- 1.4E+03 -- -- 8.4E+04 -- -- -- -- -- -- -- -- 8.4E+04

Butylbenzylphthalate 0 -- -- 1.9E+03 -- -- 1.1E+05 -- -- -- -- -- -- -- -- 1.1E+05

Cadmium 0 2.0E+00 7.0E-01 -- 1.2E+02 4.2E+01 -- -- -- -- -- -- -- 1.2E+02 4.2E+01 --
Carbon Tetrachloride C 0 -- -- 1.6E+01 -- -- 9.6E+02 -- -- -- -- -- -- -- -- 9.6E+02
Chlordane C 0 9.0E-02 4.0E-03 8.1E-03 5.4E+00 2.4E-01 4.9E-01 -- -- -- -- -- -- 5.4E+00 2.4E-01 4.9E-01

SALTWATER AND TRANSITION ZONES
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

TRC 0 1.9E+01 1.1E+01 -- 1.1E+03 6.6E+02 -- -- -- -- -- -- -- 1.1E+03 6.6E+02 --

Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 -- 7.8E+02 4.5E+02 -- -- -- -- -- -- -- 7.8E+02 4.5E+02 --

Chlorobenzene -- -- 1.6E+03 -- -- 9.6E+04 -- -- -- -- -- -- -- -- 9.6E+04
Chlorodibromomethane C 0 -- -- 1.3E+02 -- -- 7.8E+03 -- -- -- -- -- -- -- -- 7.8E+03

Chloroform 0 -- -- 1.1E+04 -- -- 6.6E+05 -- -- -- -- -- -- -- -- 6.6E+05

2-Chloronaphthalene 0 -- -- 1.6E+03 -- -- 9.6E+04 -- -- -- -- -- -- -- -- 9.6E+04

2-Chlorophenol 0 -- -- 1.5E+02 -- -- 9.0E+03 -- -- -- -- -- -- -- -- 9.0E+03

Chlorpyrifos 0 1.1E-02 5.6E-03 -- 6.6E-01 3.4E-01 -- -- -- -- -- -- -- 6.6E-01 3.4E-01 --

Chromium III 0 3.5E+02 4.5E+01 -- 2.1E+04 2.7E+03 -- -- -- -- -- -- -- 2.1E+04 2.7E+03 --

Chromium VI 0 1.6E+01 1.1E+01 -- 9.6E+02 6.6E+02 -- -- -- -- -- -- -- 9.6E+02 6.6E+02 --
Chrysene C 0 -- -- 1.8E-02 -- -- 1.1E+00 -- -- -- -- -- -- -- -- 1.1E+00

Copper 0 7.6E+00 5.3E+00 -- 4.6E+02 3.2E+02 -- -- -- -- -- -- -- 4.6E+02 3.2E+02 --

Cyanide, Free 0 1.0E+00 1.0E+00 1.6E+04 6.0E+01 6.0E+01 9.6E+05 -- -- -- -- -- -- 6.0E+01 6.0E+01 9.6E+05
DDD C 0 -- -- 3.1E-03 -- -- 1.9E-01 -- -- -- -- -- -- -- -- 1.9E-01
DDE C 0 -- -- 2.2E-03 -- -- 1.3E-01 -- -- -- -- -- -- -- -- 1.3E-01
DDT C 0 1.3E-01 1.0E-03 2.2E-03 7.8E+00 6.0E-02 1.3E-01 -- -- -- -- -- -- 7.8E+00 6.0E-02 1.3E-01

Demeton 0 -- 1.0E-01 -- -- 6.0E+00 -- -- -- -- -- -- -- -- 6.0E+00 --

Diazinon 0 1.7E-01 1.7E-01 -- 1.0E+01 1.0E+01 -- -- -- -- -- -- -- 1.0E+01 1.0E+01 --
Dibenz(a,h)anthracene C 0 -- -- 1.8E-01 -- -- 1.1E+01 -- -- -- -- -- -- -- -- 1.1E+01

1,2-Dichlorobenzene 0 -- -- 1.3E+03 -- -- 7.8E+04 -- -- -- -- -- -- -- -- 7.8E+04

1,3-Dichlorobenzene 0 -- -- 9.6E+02 -- -- 5.8E+04 -- -- -- -- -- -- -- -- 5.8E+04

1,4-Dichlorobenzene 0 -- -- 1.9E+02 -- -- 1.1E+04 -- -- -- -- -- -- -- -- 1.1E+04
3,3-DichlorobenzidineC 0 -- -- 2.8E-01 -- -- 1.7E+01 -- -- -- -- -- -- -- -- 1.7E+01
Dichlorobromomethane C 0 -- -- 1.7E+02 -- -- 1.0E+04 -- -- -- -- -- -- -- -- 1.0E+04
1,2-Dichloroethane C 0 -- -- 3.7E+02 -- -- 2.2E+04 -- -- -- -- -- -- -- -- 2.2E+04

1,1-Dichloroethylene 0 -- -- 7.1E+03 -- -- 4.3E+05 -- -- -- -- -- -- -- -- 4.3E+05

1,2-trans-dichloroethylene 0 -- -- 1.0E+04 -- -- 6.0E+05 -- -- -- -- -- -- -- -- 6.0E+05

2,4-Dichlorophenol 0 -- -- 2.9E+02 -- -- 1.7E+04 -- -- -- -- -- -- -- -- 1.7E+04

1,2-DichloropropaneC 0 -- -- 1.5E+02 -- -- 9.0E+03 -- -- -- -- -- -- -- -- 9.0E+03

1,3-DichloropropeneC 0 -- -- 2.1E+02 -- -- 1.3E+04 -- -- -- -- -- -- -- -- 1.3E+04
Dieldrin C 0 7.1E-01 1.9E-03 5.4E-04 4.3E+01 1.1E-01 3.2E-02 -- -- -- -- -- -- 4.3E+01 1.1E-01 3.2E-02

Diethyl Phthalate 0 -- -- 4.4E+04 -- -- 2.6E+06 -- -- -- -- -- -- -- -- 2.6E+06

2,4-Dimethylphenol 0 -- -- 8.5E+02 -- -- 5.1E+04 -- -- -- -- -- -- -- -- 5.1E+04

Dimethyl Phthalate 0 -- -- 1.1E+06 -- -- 6.6E+07 -- -- -- -- -- -- -- -- 6.6E+07

Di-n-Butyl Phthalate 0 -- -- 4.5E+03 -- -- 2.7E+05 -- -- -- -- -- -- -- -- 2.7E+05

2,4 Dinitrophenol 0 -- -- 5.3E+03 -- -- 3.2E+05 -- -- -- -- -- -- -- -- 3.2E+05

2-Methyl-4,6-Dinitrophenol 0 -- -- 2.8E+02 -- -- 1.7E+04 -- -- -- -- -- -- -- -- 1.7E+04
2,4-Dinitrotoluene C 0 -- -- 3.4E+01 -- -- 2.0E+03 -- -- -- -- -- -- -- -- 2.0E+03
Dioxin 2,3,7,8-
tetrachlorodibenzo-p-dioxin 0 -- -- 5.1E-08 -- -- 3.1E-06 -- -- -- -- -- -- -- -- 3.1E-06
1,2-DiphenylhydrazineC 0 -- -- 2.0E+00 -- -- 1.2E+02 -- -- -- -- -- -- -- -- 1.2E+02

Alpha-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 2.0E+00 5.2E-01 5.3E+03 -- -- -- -- -- -- 2.0E+00 5.2E-01 5.3E+03
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Beta-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 2.0E+00 5.2E-01 5.3E+03 -- -- -- -- -- -- 2.0E+00 5.2E-01 5.3E+03

Alpha + Beta Endosulfan 0 3.4E-02 8.7E-03 -- 2.0E+00 5.2E-01 -- -- -- -- -- -- -- 2.0E+00 5.2E-01 --

Endosulfan Sulfate 0 -- -- 8.9E+01 -- -- 5.3E+03 -- -- -- -- -- -- -- -- 5.3E+03

Endrin 0 3.7E-02 2.3E-03 6.0E-02 2.2E+00 1.4E-01 3.6E+00 -- -- -- -- -- -- 2.2E+00 1.4E-01 3.6E+00

Endrin Aldehyde 0 -- -- 3.0E-01 -- -- 1.8E+01 -- -- -- -- -- -- -- -- 1.8E+01

Ethylbenzene 0 -- -- 2.1E+03 -- -- 1.3E+05 -- -- -- -- -- -- -- -- 1.3E+05

Fluoranthene 0 -- -- 1.4E+02 -- -- 8.4E+03 -- -- -- -- -- -- -- -- 8.4E+03

Fluorene 0 -- -- 5.3E+03 -- -- 3.2E+05 -- -- -- -- -- -- -- -- 3.2E+05

Guthion 0 -- 1.0E-02 -- -- 6.0E-01 -- -- -- -- -- -- -- -- 6.0E-01 --
Heptachlor C 0 5.3E-02 3.6E-03 7.9E-04 3.2E+00 2.2E-01 4.7E-02 -- -- -- -- -- -- 3.2E+00 2.2E-01 4.7E-02
Heptachlor EpoxideC 0 5.3E-02 3.6E-03 3.9E-04 3.2E+00 2.2E-01 2.3E-02 -- -- -- -- -- -- 3.2E+00 2.2E-01 2.3E-02
HexachlorobenzeneC 0 -- -- 2.9E-03 -- -- 1.7E-01 -- -- -- -- -- -- -- -- 1.7E-01
HexachlorobutadieneC 0 -- -- 1.8E+02 -- -- 1.1E+04 -- -- -- -- -- -- -- -- 1.1E+04
Hexachlorocyclohexane 
Alpha-BHCC 0 -- -- 4.9E-02 -- -- 2.9E+00 -- -- -- -- -- -- -- -- 2.9E+00
Hexachlorocyclohexane Beta-
BHCC 0 -- -- 1.7E-01 -- -- 1.0E+01 -- -- -- -- -- -- -- -- 1.0E+01
Hexachlorocyclohexane 
Gamma-BHCC (Lindane) 0 1.6E-01 -- 1.8E+00 9.6E+00 -- 1.1E+02 -- -- -- -- -- -- 9.6E+00 -- 1.1E+02
Hexachlorocyclopentadiene 0 -- -- 1.1E+03 -- -- 6.6E+04 -- -- -- -- -- -- -- -- 6.6E+04

HexachloroethaneC 0 -- -- 3.3E+01 -- -- 2.0E+03 -- -- -- -- -- -- -- -- 2.0E+03

Hydrogen Sulfide 0 -- 2.0E+00 -- -- 1.2E+02 -- -- -- -- -- -- -- -- 1.2E+02 --

Indeno (1,2,3-cd) pyrene C 0 -- -- 1.8E-01 -- -- 1.1E+01 -- -- -- -- -- -- -- -- 1.1E+01
IsophoroneC 0 -- -- 9.6E+03 -- -- 5.8E+05 -- -- -- -- -- -- -- -- 5.8E+05

Kepone 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Lead 0 5.5E+01 6.2E+00 -- 3.3E+03 3.7E+02 -- -- -- -- -- -- -- 3.3E+03 3.7E+02 --

Malathion 0 -- 1.0E-01 -- -- 6.0E+00 -- -- -- -- -- -- -- -- 6.0E+00 --

Mercury 0 1.8E+00 9.4E-01 -- 1.1E+02 5.6E+01 -- -- -- -- -- -- -- 1.1E+02 5.6E+01 --

Methyl Bromide 0 -- -- 1.5E+03 -- -- 9.0E+04 -- -- -- -- -- -- -- -- 9.0E+04
Methylene Chloride C 0 -- -- 5.9E+03 -- -- 3.5E+05 -- -- -- -- -- -- -- -- 3.5E+05

Methoxychlor 0 -- 3.0E-02 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00 --

Mirex 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Nickel 0 7.4E+01 8.2E+00 4.6E+03 4.4E+03 4.9E+02 2.8E+05 -- -- -- -- -- -- 4.4E+03 4.9E+02 2.8E+05

Nitrobenzene 0 -- -- 6.9E+02 -- -- 4.1E+04 -- -- -- -- -- -- -- -- 4.1E+04
N-NitrosodimethylamineC 0 -- -- 3.0E+01 -- -- 1.8E+03 -- -- -- -- -- -- -- -- 1.8E+03
N-NitrosodiphenylamineC 0 -- -- 6.0E+01 -- -- 3.6E+03 -- -- -- -- -- -- -- -- 3.6E+03
N-Nitrosodi-n-propylamineC 0 -- -- 5.1E+00 -- -- 3.1E+02 -- -- -- -- -- -- -- -- 3.1E+02

Nonylphenol 0 7.0E+00 1.7E+00 -- 4.2E+02 1.0E+02 -- -- -- -- -- -- -- 4.2E+02 1.0E+02 --

Parathion 0 6.5E-02 1.3E-02 -- 3.9E+00 7.8E-01 -- -- -- -- -- -- -- 3.9E+00 7.8E-01 --
PCB TotalC 0 -- 1.4E-01 6.4E-04 -- 8.4E+00 3.8E-02 -- -- -- -- -- -- -- 8.4E+00 3.8E-02
Pentachlorophenol C  0 7.1E+00 5.5E+00 3.0E+01 4.3E+02 3.3E+02 1.8E+03 -- -- -- -- -- -- 4.3E+02 3.3E+02 1.8E+03
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Phenol 0 -- -- 8.6E+05 -- -- 5.2E+07 -- -- -- -- -- -- -- -- 5.2E+07

Phosphorus (Elemental) 0 -- 1.0E-01 -- -- 6.0E+00 -- -- -- -- -- -- -- -- 6.0E+00 --

Pyrene 0 -- -- 4.0E+03 -- -- 2.4E+05 -- -- -- -- -- -- -- -- 2.4E+05

Selenium 0 2.0E+01 5.0E+00 4.2E+03 1.2E+03 3.0E+02 2.5E+05 -- -- -- -- -- -- 1.2E+03 3.0E+02 2.5E+05

Silver 0 1.2E+00 -- -- 7.3E+01 -- -- -- -- -- -- -- -- 7.3E+01 -- --
1,1,2,2-TetrachloroethaneC 0 -- -- 4.0E+01 -- -- 2.4E+03 -- -- -- -- -- -- -- -- 2.4E+03
TetrachloroethyleneC 0 -- -- 3.3E+01 -- -- 2.0E+03 -- -- -- -- -- -- -- -- 2.0E+03

Thallium 0 -- -- 4.7E-01 -- -- 2.8E+01 -- -- -- -- -- -- -- -- 2.8E+01

Toluene 0 -- -- 6.0E+03 -- -- 3.6E+05 -- -- -- -- -- -- -- -- 3.6E+05
Toxaphene C 0 2.1E-01 2.0E-04 2.8E-03 1.3E+01 1.2E-02 1.7E-01 -- -- -- -- -- -- 1.3E+01 1.2E-02 1.7E-01

Tributyltin 0 4.2E-01 7.4E-03 -- 2.5E+01 4.4E-01 -- -- -- -- -- -- -- 2.5E+01 4.4E-01 --

1,2,4-Trichlorobenzene 0 -- -- 7.0E+01 -- -- 4.2E+03 -- -- -- -- -- -- -- -- 4.2E+03
1,1,2-TrichloroethaneC -- -- 1.6E+02 -- -- 9.6E+03 -- -- -- -- -- -- -- -- 9.6E+03
Trichloroethylene C 0 -- -- 3.0E+02 -- -- 1.8E+04 -- -- -- -- -- -- -- -- 1.8E+04
2,4,6-Trichlorophenol C 0 -- -- 2.4E+01 -- -- 1.4E+03 -- -- -- -- -- -- -- -- 1.4E+03
Vinyl ChlorideC 0 -- -- 2.4E+01 -- -- 1.4E+03 -- -- -- -- -- -- -- -- 1.4E+03

Zinc 0 7.0E+01 7.1E+01 2.6E+04 4.2E+03 4.2E+03 1.6E+06 -- -- -- -- -- -- 4.2E+03 4.2E+03 1.6E+06

Notes:

1.  All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Metal

2.  Discharge flow is highest monthly average or  Form 2C maximum for Industries and design flow for Municipals Antimony Note:  do not use QL's lower than the 

3.  Metals measured as Dissolved, unless specified otherwise Arsenic III minimum QL's provided in agency guidance

4.  "C" indicates a carcinogenic parameter Cadmium

5.  For transition zone waters, spreadsheet prints the lesser of the freshwater and saltwater water quality criteria. Chromium III

6.  Regular WLA = (WQC x WLA multiplier) - (WLA multiplier - 1)(background conc.) Chromium VI

7.  Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic Copper

                                 = (0.1(WQC - background conc.) + background conc.) for human health Lead

8.  Antideg. WLA = (Antideg. Baseline)(WLA multiplier) - (WLA multiplier - 1)(background conc.) Mercury

Nickel

Selenium

Silver

Zinc

2.5E+01

Site Specific

Target Value (SSTV)

3.8E+04

1.3E+03

1.6E+03

3.8E+02

1.8E+02

2.9E+01

1.7E+03

2.2E+02

3.4E+01

3.0E+02

1.8E+02
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MSTRANTI DATA SOURCE REPORT – Outfall 001 
 

Stream information 

Mean Hardness Stream information obtained from DEQ water 
quality monitoring data at station 8-
PMK006.36, five miles upstream of facility.  
Hardness obtained from station PMK0034.17, 
33 miles upstream to prevent saltwater 
influence.  See Fact Sheet section 13 for 
hardness discussion.   

90% Temperature (annual) 

90% Temperature (wet season) 

90% Maximum pH 

10% Maximum pH 

Tier Designation Tier Determination (Item 14 in Fact Sheet) 

Stream Flows 

All Data Flow Frequency Memo and Item 5 in Fact 
Sheet 

Mixing Information 

All Data 

The mix ratio was set as 60:1 based on an 
October 1991 mixing study conducted by 
John Hamrick, associate professor of marine 
science at the College of William and Mary.  
Design flow value is the maximum 30-day 
average flow.  See effluent data from DMRs.  

Effluent Information 

Mean Hardness Hardness data provided in the 2010 permit 
application.   

90% Temperature (annual) 
Maximum 30-day values provided in 2010 
permit application Form 2C.  This is best 
available estimate of 90% temperature.     

90% Maximum pH Effluent Data from DMRs.   

10% Maximum pH Effluent Data from DMRs.   

Discharge flow Maximum daily value from DMRs.     
Data Location: 

Effluent Data – Attachment 5 
Flow Frequency Memo – Attachment 3 



Chemical  = Ammonia 
              Chronic averaging period =  30  
              WLAa    =  436  
              WLAc    =  65.5  
              Q.L.      = 1 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
              # observations = 1 
              Expected Value =  25 
              Variance       =  225 
              C.V.           = 0.6 
              97th percentile daily values  =  60.8354 
              97th percentile 4 day average =  41.5947 
              97th percentile 30 day average=  30.1513   
             # < Q.L.       =  0  
             Model used     = BPJ Assumptions, type 2 data 
 
              No Limit is required for this material 
              The data are:   25 

Chemical  = Arsenic  
              Chronic averaging period =  4  
              WLAa    =  4100  
              WLAc    =  2200  
              Q.L.      = 1 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
              # observations = 1 
              Expected Value =  74 
              Variance       =  1971.36 
              C.V.           = 0.6 
              97th percentile daily values  =  180.072 
              97th percentile 4 day average =  123.120 
              97th percentile 30 day average=  89.2479 
              # < Q.L.       =  0  
            Model used     = BPJ Assumptions, type 2 data 
 
              No Limit is required for this material 
              The data are:  74 
 

 

Chemical  = Chromium III 
              Chronic averaging period =  4  
              WLAa    =  21000  
              WLAc    =  2700  
              Q.L.      = 1 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
              # observations = 1 
              Expected Value =  3.1 
              Variance       =  3.4596 
              C.V.           = 0.6 
              97th percentile daily values  =  7.54359 
              97th percentile 4 day average =  5.15774 
              97th percentile 30 day average=  3.73876 
              # < Q.L.       =  0  
             Model used     = BPJ Assumptions, type 2 data 
 
              No Limit is required for this material 
              The data are:  3.1  
 
 
 
 

Chemical  = Copper 
              Chronic averaging period =  4  
              WLAa    =  460  
              WLAc    =  320  
              Q.L.      = 1 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
              # observations = 1 
              Expected Value =  3.7 
              Variance       =  4.9284 
              C.V.           = 0.6 
              97th percentile daily values  =  9.00364 
              97th percentile 4 day average =  6.15602 
              97th percentile 30 day average=  4.46239 
              # < Q.L.       =  0  
            Model used     = BPJ Assumptions, type 2 data 
 
              No Limit is required for this material 
              The data are:  3.7 



Chemical  = Heptachlor 
              Chronic averaging period =  4  
              WLAa    =  3.2  
              WLAc    =  0.22  
              Q.L.      = 0.01 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
              # observations = 1 
              Expected Value =  .015 
              Variance       =  .000081 
              C.V.           = 0.6 
              97th percentile daily values  =  .036501 
              97th percentile 4 day average =  .024956 
              97th percentile 30 day average=  .018090 
              # < Q.L.       =  0  
             Model used     = BPJ Assumptions, type 2 data 
 
              No Limit is required for this material 
              The data are:  0.015 

Chemical  = Zinc 
              Chronic averaging period =  4  
              WLAa    =  4200  
              WLAc    =  4200  
              Q.L.      = 1 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
              # observations = 1 
              Expected Value =  10.4 
              Variance       =  39.69 
              C.V.           = 0.6 
              97th percentile daily values  =  25.5508 
              97th percentile 4 day average =  17.4697 
              97th percentile 30 day average=  12.6635  
              # < Q.L.       =  0  
            Model used     = BPJ Assumptions, type 2 data 
 
              No Limit is required for this material 
              The data are:  10.4 
 

Chemical  = Nonylphenol 
              Chronic averaging period =  4  
              WLAa    =  420  
              WLAc    =  100  
              Q.L.      = 1 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
              # observations = 1 
              Expected Value =  3.1 
              Variance       =  3.4596 
              C.V.           = 0.6 
              97th percentile daily values  =  7.54359 
              97th percentile 4 day average =  5.15774 
              97th percentile 30 day average=  3.73876 
              # < Q.L.       =  0  
            Model used     = BPJ Assumptions, type 2 data 
 
               No Limit is required for this material 
 
              The data are:  3.1 

 

 



 
Attachment 7 
Mixing study













































































































Attachment 8 
Federal Effluent Limitation Guidelines 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











































































































 
Attachment 9 

Production Data and Analyses 
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DEQ Production Data Analysis for Effluent Limitation Development 
 
Table 1:  2008 Average Daily Production Distribution  

40CFR 430 
Subpart 

Description 
2008 Production 

(TPD) 
Affected Outfall 

B Bleached Papergrade Kraft 495 001 

C Unbleached Kraft 1252 001 

J 
Secondary Fiber Non-Deink, 

Corrugating 
924 001 

J 
Secondary Fiber Non-Deink, 

Non-Corrugating 
44 001 

Total 2715 001 

Unbleached Pulp to Bleach Plant (2009) 606 UADT / day 101 and 102 

    UADT = Unbleached Air Dried Tons 

 
Table 2: ELG Based Effluent Limitations at 2008 Average Daily Production Rates - Outfall 001 

40CFR 
reference;  
Subpart 

ELG Limit (lbs/1000 lbs product) 2008 
Production 
(tons/day) 

Calculated Limit (lbs/day) 

Daily Max Monthly Average Daily Max Monthly Average 

BOD5 TSS BOD5 TSS BOD5 TSS BOD5 TSS 

430.22.a; B 13.65 24.0 7.1 12.9 495 13513.5 23760 7029 12771 

430.32; C 5.6 12 2.8 6.0 1252 14022.4 30048 7011.2 15024 

430.102.a; J
a 

5.7 9.2 2.8 4.6 924 10533.6 17001.6 5174.4 8500.8 

430.102.a; J
b 

3.0 5.0 1.5 2.5 44 264 440 132 220 

Total 2715 38334 71250 19347 36516 
1
 Categorical limits are based on paperboard production limits in each subpart.  Subpart B limitations based on 

paperboard production with continuous discharge.  Subpart C limitations for unbleached kraft facilities with continuous 
discharge.  Subpart J limitations for both secondary fiber non-deink facilities producing both corrugating (

a
) and non-

corrugating (
b
) media.  

 

The permittee’s production analysis which follows this document identifies 2008 as the maximum 
production year from 2005 to 2010.  This is the baseline production data utilized for limitation 
development presented in Tables 1 and 2 above.  The permittee’s production analysis also 
identifies a recent trend of increased bleached papergrade kraft production which is expected to 
continue during the reissued permit term.  To account for this, the permitee requested effluent limits 
based on a projected increase of bleached papergrade kraft production, presented in Table 3 
below.  This proposed scenario includes a 38% increase in the production of bleached kraft 
compared to the 2008 production numbers above, but a 1% decrease in total production when 
compared to 2008.  Table 4 presents the ELG-based limitations associated with the Projected 
Production Distribution.   

Table 3:  Projected Production Distribution  

40 CFR 430 
Subpart 

Description 
Projected Production 

(TPD) 
Affected Outfall 

B Bleached Papergrade Kraft 800 001 

C Unbleached Kraft 913 001 

J 
Secondary Fiber Non-Deink, 

Corrugating 924 
001 

J 
Secondary Fiber Non-Deink, 

Non-Corrugating 44 
001 

Total 2681 001 

Projected Unbleached Pulp to Bleach Plant   889 UADT / day 101 and 102 

 UADT = Unbleached Air Dried Tons 
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Table 4: ELG Based Effluent Limitations at Projected Production Rates - Outfall 001 

40CFR 
reference;  
Subpart 

ELG Limit (lbs/1000 lbs product) Projected 
Production 
(tons/day) 

Calculated Limit (lbs/day) 

Daily Max Monthly Average Daily Max Monthly Average 

BOD5 TSS BOD5 TSS BOD5 TSS BOD5 TSS 

430.22.a; B 13.65 24.0 7.1 12.9 800 21840 38400 11360 20640 

430.32; C 5.6 12 2.8 6.0 913 10225.6 21912 5112.8 10956 

430.102.a; J
a 

5.7 9.2 2.8 4.6 924 10533.6 17001.6 5174.4 8500.8 

430.102.a; J
b 

3.0 5.0 1.5 2.5 44 264 440 132 220 

Total 2681 42863 77754 21779 40317 
1
 Categorical limits are based on paperboard production limits in each subpart.  Subpart B limitations based on 

paperboard production with continuous discharge excluding the use of wet barking operations, log or chip washing 
facilities, or log flume/log ponds.  Subpart C limitations for unbleached kraft facilities with continuous discharge.  Subpart 
J limitations for both secondary fiber non-deink facilities producing both corrugating (

a
) and non-corrugating (

b
) media.  

The significant increase in bleached kraft production from 2008 production data (Tables 1 and 2) to 
Projected Production Rates (Tables 3 and 4) represents an approximately 11% increase to the 
associated BOD5 load and an approximately 9% increase to the TSS load above the limitations 
based on 2008 production data.   The increasing trend in bleached kraft production was confirmed 
by obtaining 2010 production data which represented a daily average bleached kraft production rate 
of 594 tons per day compared to a total 2010 facility production average of 2220 tons per day.  
2010 production data and associated ELG based limitations are provided in Tables 5 and 6 below.   
 
This trend of increased bleached kraft production compared to decreased total production from 
2008 to 2010 appears to be reflected appropriately in the facility’s projected production rate.  For 
further comparison, the projected production rate represented in Tables 3 and 4 propose an 
approximately 20% increase in average BOD load and 19% increase in average TSS load above 
the loading associated with 2010 production data (Table 6).   

Table 5:  2010 Average Daily Production Distribution  

40 CFR 430 
Subpart 

Description 
2010 Production 

(TPD) 
Affected Outfall 

B Bleached Papergrade Kraft 594 001 

C Unbleached Kraft 835 001 

J 
Secondary Fiber Non-Deink, 

Corrugating 750 
001 

J 
Secondary Fiber Non-Deink, 

Non-Corrugating 41 
001 

Total 2220 001 

Unbleached Pulp to Bleach Plant (2009) 660 UADT / day 101 and 102 

    UADT = Unbleached Air Dried Tons 

Table 6: ELG Based Effluent Limitations at 2010 Average Daily Production Rates - Outfall 001 

40CFR 
reference;  
Subpart 

ELG Limit (lbs/1000 lbs product) 2010 
Production 
(tons/day) 

Calculated Limit (lbs/day) 

Daily Max Monthly Average Daily Max Monthly Average 

BOD5 TSS BOD5 TSS BOD5 TSS BOD5 TSS 

430.22.a; B 13.65 24.0 7.1 12.9 594 16216.2 28512 8434.8 15325.2 

430.32; C 5.6 12 2.8 6.0 835 9352 20040 4676 10020 

430.102.a; J
a 

5.7 9.2 2.8 4.6 750 8550 13800 4200 6900 

430.102.a; J
b 

3.0 5.0 1.5 2.5 41 246 410 123 205 

Total 2220 34364.2 62762 17433.8 32450.2 
1
 Categorical limits are based on paperboard production limits in each subpart.  Subpart B limitations based on 

paperboard production with continuous discharge.  Subpart C limitations for unbleached kraft facilities with continuous 
discharge.  Subpart J limitations for both secondary fiber non-deink facilities producing both corrugating (

a
) and non-

corrugating (
b
) media.  

 

Water Guidance Memo No. 10-2003 (GM10-2003) states, “When developing effluent guidelines 
limits, use the maximum production rate reported on the application or the projected future 
production rate, whichever is greater. Multiple production tiers could be used to address future 
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operating projections.”  While production-based effluent limitations should allow for variation and 
increase in production, it is not appropriate to select limitations which are either unlikely to be 
attained or which do not appropriately capture significant changes in production.  Significant 
production changes are best managed through a tiered production rate, established to become 
effective when a higher production rate is maintained.  For additional guidance on establishing 
production-based limitations and tiers, the 2010 NPDES Permit Writer’s Manual states, “Generally, 
up to a 20 percent fluctuation in production is considered to be within the range of normal variability, 
while changes in production higher than 20 percent could warrant consideration of tiered 
limitations.” 
 
Because the 2008 production rate represents an approximately 10% increase in average BOD 
loading and 11% increase in average TSS loading above the most recent 2010 average daily 
production rates, compared to the facility’s projected production rate, which is approximately 20% 
greater, it appears most appropriate in accordance with GM10-2003 and the NPDES Permit 
Writer’s Manual, to utilize the 2008 production data to calculate baseline effluent limitations.         

  Table 7: Projected Future Production Rates - Outfall 001 

40 CFR 430 
Subpart 

Description 
Projected Future 

Production 
(TPD) 

Affected Outfall 

B Bleached Papergrade Kraft 950 001 

C Unbleached Kraft 1152 001 

J 
Secondary Fiber Non-Deink, 

Corrugating 1021 
001 

J 
Secondary Fiber Non-Deink, 

Non-Corrugating 54 
001 

Total 3177 001 

Unbleached Pulp to Bleach Plant  1056 UADT / day 101 and 102 

    UADT = Unbleached Air Dried Tons 

Table 7 is a future production tier proposed by the permitee in Attachment 9.  For comparison to 
historic levels, this is a bleached kraft increase of 37% above the highest recorded annual average 
daily production for 2010 and a total facility production increase of 15% above the highest historical 
recorded annual average total daily facility production which occurred in 2008.  A review of historical 
production data from 2005 through 2010 indicated a maximum change in total facility production of 
only 18% when the maximum production year (2008) is compared to the minimum production year 
(2010).  The proposed future production tier represents a production increase of 30% above the 
most recent, 2010 facility production.  Based on historical production trends and without clear facility 
changes anticipated to support such a production increase, this scenario appears very unlikely and 
therefore the permittee’s projected future production rate was not used for a production tier limit.   
 
In order to support historical trends and anticipated future growth of up to approximately 20%, a 
second production tier is best accomplished through application of the facility’s proposed “projected 
production rate” presented in Tables 3 and 4, above.  This production tier represents an 
approximately 20% discharge loading increase above discharges which would be associated with 
2010 production rates.  
 
Production-based limitations are most significantly impacted by changes in ELG Category B, 
bleached kraft production, which has shown and is expected to show the most near-term growth.  
As a result, the second production tier will become effective when average daily bleached kraft 
production exceeds 697 machine dried tons (MDT)/day for three consecutive months.  697 
MDT/day is a 50% difference between the bleached kraft projected production rate of 800 MDT/day 
and the most recent production rate of 594 MDT/day identified as the 2010 average daily production 
rate, representing a 25% bleached kraft production increase.   
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Three consecutive months are considered sufficient to indicate the maintenance of this production 
level as historical production data presents gradually moving monthly averages rather than short-
term increases or decreases in average monthly bleached kraft production.   

Outfall 101 

Because internal Outfall 101 effluent limitations are based solely on unbleached pulp production 
entering the bleach plant, the 2008 production rates upon which Outfall 001 limitations were based 
is not adequate, in part because unbleached pulp production rates were higher in 2009 and 2010 
than they were in 2008.     
 
As presented in the document which follows, prepared by RockTenn, the permitee requested that a 
single tier of AOX and chloroform limits be calculated based on a projected production rate of 
unbleached pulp entering the bleach plant of 889 tons/day compared to a maximum observed 
average daily annual unbleached pulp production rate of 660 tons/day which occurred in 2010.  GM 
10-2003 states that ELGs are to be developed based on either the maximum production rate 
reported on the application or the projected future production rate, whichever is greater; however, 
the EPA NPDES Permit Writer’s Manual indicates that production variability higher than 20% could 
warrant consideration of tiered limits.   
 
The projected rate of 889 tons/day is greater than 20% above the observed production rate, 660 
tons/day; therefore, the Outfall 101 effluent limitations are tiered in accordance with a projected 
production at a 10% increase to the 2010 unbleached pulp production rate, which equals 726 tons 
per day, followed by a second tier which equals the projected production rate of 889 tons/day, which 
is the same unbleached kraft production rate associated with the second tier of Outfall 001 effluent 
limitations.  The associated production based limitations and monitoring requirements are presented 
in Tables 8 and 9 below.        

Table 8:  Outfall 101 Tier 1 ELG Based Effluent Limitations per 40CFR 430.24.a.1; Subpart B 

Constituent 
ELG Limit Production 

(tons/day) 
Calculated Limit 

Daily Max Mo Average Daily Max Mo Average 

Dioxin (2,3,7,8-TCDD) <ML NA -- <10 pg/L NA 

Tetrachlorodibenzo-p-
furan (TCDF) 

31.9 pg/L NA -- 31.9 pg/L NA 

Chloroform 6.92 g/kkg 4.14 g/kkg 
659 kkg/day 
726 tons/day 

4560 g/day  
10 lb/day 

2728 g/day  
6.0 lb/day 

Trichlorosyringol <ML NA -- <2.5 µg/L
 

NA 

3,4,5-trichlorocatechol <ML NA -- <5.0 µg/L
 

NA 

3,4,6-trichlorocatechol <ML NA -- <5.0 µg/L
 

NA 

3,4,5-trichloroguaiacol <ML NA -- <2.5 µg/L
 

NA 

3,4,6-trichloroguaiacol <ML NA -- <2.5 µg/L
 

NA 

4,5,6-trichloroguaiacol <ML NA -- <2.5 µg/L
 

NA 

2,4,5-trichlorophenol <ML NA -- <2.5 µg/L
 

NA 

2,4,6-trichlorophenol <ML NA -- <2.5 µg/L
 

NA 

Tetrachlorocatechol <ML NA -- <5.0 µg/L
 

NA 

Tetrachloroguaiacol <ML NA -- <5.0 µg/L
 

NA 

2,3,4,6-
tetrachlorophenol 

<ML NA -- <2.5 µg/L
 

NA 

Pentachlorophenol <ML NA -- <5.0 µg/L
 NA 

AOX
1
 0.951 kg/kkg 0.623 kg/kkg 659 kkg/day 

726 tons/day 
626 kg/day 
1380 lb/day 

410 kg/day 
903 lb/day 

1 
AOX limitations are applied to the end-of-pipe discharge, Outfall 001, per ELGs and GM10-2003.   

ML = Less than the minimum level at which the analytical system gives recognizable signals and an 
acceptable calibration point as specified in 40 CFR 430.01(i) for the particular pollutant.  The 
minimum level is therefore established as the final limitation.   

 NA = Not Applicable  
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Table 9:  Outfall 101 Tier 2 ELG Based Effluent Limitations per 40CFR 430.24.a.1; Subpart B 

Constituent 
ELG Limit Production 

(tons/day) 
Calculated Limit 

Daily Max Mo Average Daily Max Mo Average 

Dioxin (2,3,7,8-TCDD) <ML NA -- <10 pg/L NA 

Tetrachlorodibenzo-p-
furan (TCDF) 

31.9 pg/L NA -- 31.9 pg/L NA 

Chloroform 6.92 g/kkg 4.14 g/kkg 
806 kkg/day 
889 tons/day 

5578 g/day  
12 lb/day 

3337 g/day  
7.0 lb/day 

Trichlorosyringol <ML NA -- <2.5 µg/L
 

NA 

3,4,5-trichlorocatechol <ML NA -- <5.0 µg/L
 

NA 

3,4,6-trichlorocatechol <ML NA -- <5.0 µg/L
 

NA 

3,4,5-trichloroguaiacol <ML NA -- <2.5 µg/L
 

NA 

3,4,6-trichloroguaiacol <ML NA -- <2.5 µg/L
 

NA 

4,5,6-trichloroguaiacol <ML NA -- <2.5 µg/L
 

NA 

2,4,5-trichlorophenol <ML NA -- <2.5 µg/L
 

NA 

2,4,6-trichlorophenol <ML NA -- <2.5 µg/L
 

NA 

Tetrachlorocatechol <ML NA -- <5.0 µg/L
 

NA 

Tetrachloroguaiacol <ML NA -- <5.0 µg/L
 

NA 

2,3,4,6-
tetrachlorophenol 

<ML NA -- <2.5 µg/L
 

NA 

Pentachlorophenol <ML NA -- <5.0 µg/L
 NA 

AOX
1
 0.951 kg/kkg 0.623 kg/kkg 806 kkg/day 

889 tons/day 
766 kg/day 
1691 lb/day 

502 kg/day 
1108 lb/day 

1 
AOX limitations are applied to the end-of-pipe discharge, Outfall 001, per ELGs and GM10-2003.   

ML = Less than the minimum level at which the analytical system gives recognizable signals and an 
acceptable calibration point as specified in 40 CFR 430.01(i) for the particular pollutant.  The 
minimum level is therefore established as the final limitation.   

 NA = Not Applicable  
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Ricks, Bradford (DEQ)

From: Hamner, Carole D. [chamner@rocktenn.com]
Sent: Thursday, June 23, 2011 5:06 PM
To: Ricks, Bradford (DEQ)
Cc: Roberts, Tom; O'Shaughnessy, Niall
Subject: West Point Mill Production Numbers and Comments on Draft Fact Sheet

Mr. Ricks, 
 
Attached are revised production numbers for the West Point Mill, as discussed earlier this week.  We discovered this 
week that there was an error in our tracking database, so many of the previous numbers for 2010 and 2011 that we sent 
to you were not correct.  We are very sorry for any inconvenience this may cause you. 
 
I also include some comments on the draft fact sheet you left with us during your visit. 
 
Listed below are the maximum production numbers for the West Point Mill for the year 2010 in terms of machine-dried 
tons per day: 
 

Bleached paper grade Kraft:  1,110 tons/day 
 
Unbleached Kraft: 1,693 tons/day 
 
Secondary Fiber non-deink:  1,117 tons/day 
 
Corrugating, secondary fiber non-deink:  58 tons/day 
 
Unbleached pulp to bleach plant:  1,220 tons/day 
 

Daily average 2010 production in terms of machine-dried tons per day: 
 
            Bleached paper-grade Kraft:  594 tons/day 
 
            Unbleached Kraft:  835 tons/day 
 
            Secondary Fiber non-deink: 750 tons/day 
 

Corrugating, secondary fiber non-deink:  41 tons/day 
 
Unbleached pulp to bleach plant: 660 tons/day 
 

Bleached Kraft production average monthly for 2010 and 2011 to date: 
 

2010 
Month 

Bleach 
Kraft 

Monthly 
Average 

MDT 
Yearly 

Average 
Jan-10 446  
Feb-10 508  
Mar-10 622  
Apr-10 466  

May-10 578  
Jun-10 532  
Jul-10 617  

Aug-10 687  
Sep-10 602  
Oct-10 612  
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Nov-10 787  
Dec-10 668   

  594 
Jan-11 503  
Feb-11 612  
Mar-11 637  
Apr-11 610   

  591 
 
Comments on draft West Point Mill fact sheet: 

1-Facility Name:  RockTenn West Point Mill 
3-The General Manager is now Chris Broome (not Richard Tremblay); phone number 804-843-5650 
10-Note that we also may send wastewater treatment plant residuals (sludge) to third-party landfills, not just the 
RockTenn Mann Landfill. 
12-We do not have any underground storage tanks on site. 
12-We have a groundwater monitoring program in place regulated by the DEQ tank program.   
Stormwater Evaluation, top paragraph of page 13-there are no public supply intakes upstream or downstream of the 
West Point Mill within 15 miles 
 

We had developed a request for reduced monitoring frequency that was not submitted with our application.  I hope to 
have a revised request sent to you either on Friday or first of next week. 
 
Please let me know if you have questions or comments. 
 
Carole Hamner  
Environmental Manager  
RockTenn CP, LLC 
1901 Main Street, PO Box 100  
West Point, VA 23181  
Office Phone:  804-843-5270  
Cell Phone:  804-921-6433  
E-mail:  chamner@rocktenn.com  
 

This message, including its attachments, is an electronic communication under the Electronic Communications Privacy Act, 18 U.S.C. Section 2510. This message 
is the confidential property of Rock-Tenn Company, Norcross, GA. Disclosure is strictly limited to recipients intended by sender. Unless previously authorized in 
writing, this message does not constitute an offer, acceptance, or agreement of any kind. This message may contain confidential attorney-client privileged 
information and attorney work product. If you are not the intended recipient or responsible for delivery to the intended recipient, you are advised that use, 
dissemination, forwarding, printing, or copying of this message is STRICTLY PROHIBITED. If you receive this message in error, please notify the sender 
immediately by return e-mail and delete the message from your system. Sender is not liable for damage, errors or omissions related to or caused by transmission 
of this message. 



 
Attachment 10 

Excerpt of York River 303(e) plan & 303(d) listing





Attachment 11 
Biocides Certification





Attachment 12 
NPDES Permit Rating Worksheet



 NPDES PERMIT RATING WORK SHEET 
          � Regular Addition 

� DiscretionaryAddition 
NPDES NO.     VA0003115             ■  Score change, but no status change 

� Deletion 
 
 
Facility Name:  _Rock-Tenn C.P. LLC – West Point Mill____________________________________________________________ 
 
City: _West Point_____________________________________________________________________ 
 
Receiving Water:  _Pamunkey River__________________________________________________________ 
 
Reach Number: __NA___________________________________ 
 
Is this facility a steam electric power plant (SIC=4911) with one or more 
of the following characteristics? 
1. Power output 500 MW or greater (not using a cooling pond/lake) 
2. A nuclear power plant 
3. Cooling water discharge greater than 25% of the receiving stream's 
7Q10 flow rate                            
� YES; score is 600 (stop here) ■NO (continue) 

 Is this permit for a municipal separate storm sewer serving a population 
greater than 100,000? 
 
� YES; score is 700 (stop here) 
■ NO (continue) 
 

 
FACTOR 1: Toxic Pollutant Potential  
PCS SIC Code:                                   Primary SIC Code:   2611                        Other SIC Codes:  2621, 2631, 2869                                                                                     
Industrial Subcategory Code:      430.B, 430.C, 430.J             (Code 000 if no subcategory) 
*See Fact Sheet Item 19 
 
Determine the Toxicity potential from Appendix A.  Be sure to use the TOTAL toxicity potential column and check one) 
 
Toxicity Group                  Code    Points                              Toxicity Group          Code       Points                              Toxicity Group          Code       Points  
 
� No process waste 
streams 

   
  0 

      
  0 

  
  � 3.

 
3

 
15

  
� 7. 

 
7

 
35

             
� 1.    1    5    � 4.   4   20  � 8.   8   40 
         
� 2.    2   10     ■ 5.  5  25  � 9.  9  45
         

        � 6.  6  30  ■ 10.  10  50
 
 Code Number Checked: __10___ 
 
 Total Points Factor 1: _50____ 
 
FACTOR 2: Flow/Stream Flow Volume (Complete either Section A or Section B; check only one) 
 
Section A ■ Wastewater Flow Only Considered    Section B � Wastewater and Stream Flow Considered 
 
Wastewater Type   Code Points   Wastewater Type Percent of instream Wastewater Concentration 
(See Instructions)                                                   (See Instructions)  at Receiving Stream Low Flow 
Type I:   Flow < 5 MGD � 11 0                             
          Flow 5 to 10 MGD � 12 10        Code Points 
          Flow > 10 to 50 MGD � 13 20 
          Flow > 50 MGD � 14 30   Type I/III:  < 10 %   � 41 0 
 
Type II:  Flow < 1 MGD � 21 10      10 % to < 50 % � 42 10 
          Flow 1 to 5 MGD � 22 20 
          Flow > 5 to 10 MGD � 23 30     > 50 %  � 43 20 
          Flow > 10 MGD ■ 24 50   
 
Type III: Flow < 1 MGD � 31 0   Type II:  < 10 %  � 51 0 
          Flow 1 to 5 MGD � 32 10  
          Flow > 5 to 10 MGD � 33 20     10 % to <50 %  � 52 20 
          Flow > 10  MGD � 34 30 
          > 50 %  � 53 30 
 
 Code Checked from Section A or B: __24___ 
 Total Points Factor 2: __50___ 



  

FACTOR 3:  Conventional Pollutants        NPDES NO: VA0003115         
(only when limited by the permit) 
 
A. Oxygen Demanding Pollutant: (check one) ■ BOD � COD � Other: _______________________________ 
 
        Code  Points 
 Permit Limits: (check one) � < 100 lbs/day  1  0 
       � 100 to 1000 lbs/day  2  5 
    � > 1000 to 3000 lbs/day 3  15 
    ■ > 3000 lbs/day  4  20 
 Code Checked: 4 
  
 Points Scored: __20___ 
B. Total Suspended Solids (TSS)   Approx. 12 lb/day at Outfall 002 average flow.  
 
        Code  Points 
 Permit Limits: (check one) � < 100 lbs/day  1  0 
    � 100 to 1000 lbs/day  2  5 
    � > 1000 to 5000 lbs/day 3  15 
    ■ > 5000 lbs/day  4  20 
 Code Checked: 4 
  
                                                                                     Points Scored: __20___ 
C. Nitrogen Pollutant: (check one)  � Ammonia � Other: ______________________________ 
 
      Nitrogen Equivalent  Code  Points 
 Permit Limits: (check one) � < 300 lbs/day  1  0 
    � 300 to 1000 lbs/day  2  5 
    � > 1000 to 3000 lbs/day 3  15 
    � > 3000 lbs/day  4  20 
 Code Checked: Not Limited in Permit 
  
 Points Scored: __0___  
 
 Total Points Factor 3: __40___ 
 
FACTOR 4:  Public Health Impact 
Is there a public drinking water supply located within 50 miles downstream of the effluent discharge (this includes any body of water to which the receiving 
water is a tributary)?  A public drinking water supply may include infiltration galleries, or other methods of conveyance that ultimately get water from the 
above referenced supply. 
 
� YES (If yes, check toxicity potential number below)  
 
■ NO (If no, go to Factor 5) 
 
Determine the human health toxicity potential from Appendix A.  Use the same SIC code and subcategory reference as in Factor 1.  (Be sure to use the human 
health toxicity group column � check one below) 
 
Toxicity Group      Code Points          Toxicity Group  Code Points  Toxicity Group Code Points  
 
� No process waste 
streams 

   
  0 

      
  0 

  
  � 3. 

 
 3 

 
  0 

  
� 7. 

 
 7 

 
 15 

             
� 1.    1    0    � 4.   4   0  � 8.  8  20
         
� 2.    2    0     � 5.  5   5  � 9.  9  25
                 
        � 6.  6  10  � 10.  10  30
 
 Code Number Checked: __NA___  
 
 Total Points Factor 4:__0___   



  

FACTOR 5:  Water Quality Factors        NPDES NO. VA0003115                
 
A. Is (or will) one or more of the effluent discharge limits based on water quality factors of the receiving stream (rather than technology-based federal 

effluent guidelines, or technology-based state effluent guidelines), or has a wasteload allocation been assigned to the discharge: 
 
      Code  Points 
   ■ Yes   1  10 
 
   � No  2  0 
 
B. Is the receiving water in compliance with applicable water quality standards for pollutants that are water quality limited in the permit? 
 
      Code  Points 
   ■ Yes  1  0 
 
   � No  2  5 
 
C. Does the effluent discharged from this facility exhibit the reasonable potential to violate water quality standards due to whole effluent toxicity? 
 
      Code  Points 
   � Yes  1  10 
 
   ■ No  2  0 
 
 
 Code Number Checked: A   1      B   1      C _2_     
 
 Points Factor 5: A  10     + B  0     + C  0     =    10     TOTAL 
 
 
FACTOR 6:  Proximity to Near Coastal Waters 
 
A. Base Score: Enter flow code here (from Factor 2):  24___   Enter the multiplication factor that corresponds to the flow code: _1.00____ 
 
 Check appropriate facility HPRI Code (from PCS): 
  
            HPRI#          Code         HPRI Score Flow Code    Multiplication Factor 
 
           �           1               1               20 11, 31, or 41   0.00 
           �           2               2               0 12, 32, or 42   0.05 
           ■            3               3              30 13, 33, or 43   0.10 
           �           4               4               0 14 or 34   0.15 
           �           5               5              20 21 or 51   0.10 
  22 or 52   0.30 
  23 or 53   0.60 
          HPRI code checked:   3     24    1.00 
 
          Base Score: (HPRI Score)   30        X (Multiplication Factor)    1.00      =      30       (TOTAL POINTS) 
 
 

B.   Additional Points � NEP Program 
For a facility that has an HPRI code of 3, does 
the facility discharge to one of the estuaries 
enrolled in the National Estuary Protection 
(NEP) program (see instructions) or the 
Chesapeake Bay? 

 
                           Code        Points  
        ■   Yes        1            10 
        �   No         2             0 

 C. Additional Points � Great Lakes Area of Concern
For a facility that has an HPRI code of 5, does the facility 
discharge any of the pollutants of concern into one of the 
Great Lakes' 31 areas of concern (see Instructions) 

  
 
 
                           Code        Points  
        �  Yes        1            10 
        ■   No         2             0   

   
          
 Code Number Checked: A  3     B  1    C _2_  
 
              Points Factor 6:   A   30    +  B  10     +  C  0     =    40     TOTAL 



  

SCORE SUMMARY                                                     NPDES NO. VA0003115              
 
         Factor                 Description Total Points 
 

           1                Toxic Pollutant Potential ___50__ 

           2                Flows/Streamflow Volume ___50__ 

           3                Conventional Pollutants ___40__ 

           4                Public Health Impacts ___0__ 

           5                Water Quality Factors ___10__ 

           6                Proximity to Near Coastal Waters ___40__ 

 

                             TOTAL (Factors 1 through 6) __190___ 
 
S1. Is the total score equal to or greater than 80?   ■ Yes (Facility is a major)     � No 
 
S2. If the answer to the above questions is no, would you like this facility to be discretionary major? 
 
    ■  No 
 
    � Yes (Add 500 points to the above score and provide reason below: 
 

Reason:                                                                                                                                                                                                                                        

 

NEW SCORE:  __190___ 

OLD SCORE:  __185___ 

 

Change due to recalculated Factor 6 which did not identify this facility as one discharging to the Chesapeake Bay in the 2005 reissuance 

(+ 10 points) and a recalculated Factor 5 due to current receiving water compliance with all permit limits (-5 points).    
 
 
 
 
 
 
 
 
 
 ___Brad Ricks__________________________ 
 Permit Reviewer's Name                 
 
 (804) 527-5129________________________ 
       Phone Number                           
 
 ___6/15/11__________________________ 
 Date                                   



Attachment 13 
WET data evaluation memo 

 



 
 
 
 
  MEMORANDUM  
 
 DEPARTMENT OF ENVIRONMENTAL QUALITY 
 Piedmont Regional Office 
 
4949-A Cox Road                              Glen Allen, VA  23060 804/527-5020    
 
SUBJECT: Whole Effluent Toxicity (WET) Test Data Review 
TO:  Curtis J. Linderman, Water Permit Manager, PRO 
FROM:  Brad Ricks, PRO 
DATE:  July 21, 2011; revised November 30, 2011 
COPIES: Deborah DeBiasi, CO  
 
Facility Name:    Rock-Tenn C.P. LLC – West Point  
Number:    VA0003115 
Receiving Stream   Pamunkey River 
Facility SIC:    2611, 2621, 2631, 2869 
Current Outfall Descriptions:  Outfall 001 – Wastewater Treatment Effluent 
Discharge Location Description:  Tidal, Saltwater 
 
FACILITY DESCRIPTION AND PERMIT REQUIREMENTS 
The permit for the Rock-Tenn (formerly Smurfit-Stone) West Point Mill is in the process of reissuance.  
The facility is an integrated pulp and paper mill, producing corrugating medium and linerboard on three 
paper machines.   
 
There is one permitted process water outfall, Outfall 001, which discharges a maximum 30-day average  
flow of 20.20 MGD.  Contributions to the wastewater treatment facility which discharges to Outfall 001 
originate from the boiler kiln, chemical recovery area, wood pulping and washing, pulp bleaching process, 
coal pile runoff, paper forming and drying, secondary fiber recycling, foul condensate collection, landfill 
leachate, and vat water from the neighboring West Point Veneer facility.  
 
The permit was reissued on July 28, 2005 and required Whole Effluent Toxicity (WET) testing at Outfall 
001 with the following requirements:   
 

• 24-hour time proportioned composite samples  
• Annual acute toxicity testing using 48 hour static tests with Mysidopsis bahia (now known as 

Americamysis bahia) and Cyprinodon variegateus.    
• Annual chronic toxicity testing using static renewal 7-day survival and growth tests with 

Mysidopsis bahia and Cyprinodon variegateus.    
• Test dilution endpoints included an Acute LC50 of 12% equivalent to a TUa of 8.3 and a chronic 

NOEC of 2% equivalent to a TUc of 50.0 
• Reports were to be submitted by January 10 of each year beginning with 2006 and ending with 

2010.   
 
DATA SUMMARY 
Results from the quarterly monitoring for toxicity at Outfall 001 are shown in Table 1 below.  All tests were 
performed in accordance with approved testing techniques and met the specified endpoints.  

 
 
 
 
 
 
 



 
Table 1:  Annual WET Test Results for Outfall 001 

Test 
Period 

Test Date Acute 
A.b. 
LC50 

Acute 
C.v. 
LC50 

Acute 
Survival 
in 100% 
Effluent 

Chronic 
A.b. 
NOEC 

Chronic 
C.v. 
NOEC 

Survival 
in 100% 
Effluent 

Lab 

1st Annual 

12/5/05 
 

   
25% S 
12.5% G  25% 

Reed 
     100% S 

12.5% G 95% 

12/7/05 >100% 100%    
 >100% 100%    

2nd Annual 
12/12/06 

   
100% S 
25% G 
 

 77.5% 

Reed     
100% S 
50% G 95% 

12/13/06 >100%  100%    
 >100% 100%    

3rd Annual 
12/11/07 

   100 % 
S/G/F  93% 

CBI 
     100% 

S/G 100% 

12/12/07 >100%  100%    
 >100% 100%    

4th Annual 
9/9/08 

   100% S 
30% G  85% 

CBI     100% 
S/G 98% 

9/10/08 >100%  100%    
 >100% 100%    

5th Annual 
9/29/09 

   100 % 
S/G  95% 

CBI     100% 
S/G 98% 

9/30/09 >100%  100%    
 >100% 100%    

6th Annual 
9/14/09 

   100% S 
30%G  90% 

CBI     100% 
S/G 100% 

9/15/09 >100%  100%    
 >100% 100%    

 
DMR Summary 

Operating 
Year DMR Date 

A. bahia C. variegatus 
TUa TUc TUa TUc 

2005 1/10/2006 <1 8 <1 8 
2006 1/10/2007 <1 4 <1 2 
2007 1/11/2008 <1 1  <1 1 
2008 10/14/2008 <1 1 (3.33)1 <1 1 
2009 11/12/2009 <1 1 <1 1 
2010 10/8/2010 <1 3.33 <1 1 

1DMR reported A. bahia TUc of 1; however, review of the associated WET analysis indicates an actual 
value of 3.33.   

 
DISCUSSION  AND DATA EVALUATION 
The toxicity data was analyzed using the agency established WETLIM10.xls spreadsheet and the 



STATS.exe statistical software to determine if there is a need to adjust the acute and chronic endpoints or 
establish permit limitations for toxicity.     
 
For Outfall 001, acute and chronic dilution ratios of 1:60 are applied based on a mixing study conducted 
in 1991 and referenced in the Fact Sheet.  Note that when “Y” is entered for ‘’Diffuser/Model Study?’’ the 
plant and receiving stream flow information is not used in the endpoint and limitation evaluation.  The 
plant flow is being included for informational purposes only and is based on previous DMR data.  . 
 
Based on results from the WETLIM10 evaluation (attached), the following endpoints will be carried 
forward from the 2005 Permit to the 2011 reissuance:   
 

• Acute LC50 of 12% equivalent to a TUa of 8.3 
• Chronic NOEC of 2% equivalent to a TUc of 50.0 

 
Based on the results from the WETLIM10 evaluation, the following wasteload allocations were used in the 
STATS.exe evaluation to determine if a permit limit is needed:   
 

• Acute WLAa = 180 
• Chronic WLAc = 60 

 
Using the wasteload allocations calculated in WETLIM10 and the toxicity data reported in toxic units (TU) 
as shown in the table above, the STAT.exe statistical software program was used to determine if a 
toxicity limitation may be required for Outfall 001.  The results shown below indicate that a limitation is not 
required.  Because these data show greater toxicity, limitation analysis is not required for Cyprinodon 
variegates.   
 

  Facility  = Rock-Tenn West Point 
              Chemical  = Americamysis bahia toxicity 
              Chronic averaging period =  4  
              WLAa    =  180  
              WLAc    =  60  
              Q.L.      = 1 
              # samples/mo. = 1  
              # samples/wk. = 1  
 
              Summary of Statistics: 
 
              # observations = 6 
              Expected Value =  3.44333 
              Variance       =  4.26835 
              C.V.           = 0.6 
              97th percentile daily values  =  8.37906 
              97th percentile 4 day average =  5.72898 
              97th percentile 30 day average=  4.15284 
              # < Q.L.       =  0  
              Model used     = BPJ Assumptions, type 2 data 
 
              No Limit is required for this material 
   The data are:  3.33, 1, 3.33, 1, 4, 8 
 
 

 



RECOMMENDATIONS                
Continuation of annual chronic toxicity testing is recommended due to evidence of chronic toxicity.  
Continuation of annual acute toxicity testing does not appear necessary since no toxicity has been shown to 
either species.  The chronic dilution endpoints and species will be unchanged from the 2005 reissuance; 
however acute testing requirements are removed and permit language is revised.  The recommended 
permit language is provided below:   

Whole Effluent Toxicity Testing  

a. In accordance with the schedule in Part I.B.7.b below, the permittee shall conduct annual 
chronic toxicity tests for the duration of the permit.  The permittee shall collect 24-hour 
time proportioned composite samples of final effluent from outfall 001.   
 
(1) The chronic tests to use are: 
 

(a) Chronic Static Renewal 7-Day Survival, Growth, and Fecundity Test with 
Americamysis bahia, and 

 
(b) Chronic Static Renewal 7-Day Survival and Growth Test with Cyprinodon 

variegatus. 
 
These chronic tests shall be conducted in such a manner and at sufficient 
dilutions (minimum of five dilutions, derived geometrically) to determine the “No 
Observed Effect Concentration” (NOEC) for survival, growth, or fecundity.  
Results which cannot be determined (i.e., a “less than” NOEC value) are not 
acceptable, and a retest will have to be performed within the same compliance 
period.  Express the test NOEC results at TUc (Chronic Toxic Units), by dividing 
100/NOEC for DMR reporting.  Report the LC50  at 48 hours and the IC25 with the 
NOEC’s in the test report. 
 

(2) The permittee may provide additional samples to address data variability. These 
data shall be reported and may be included in the evaluation of effluent toxicity.  
Test procedures and reporting shall be in accordance with the WET testing 
methods cited in 40 CFR 136.3. 

 
(3) The test dilutions should be able to determine compliance with the following 

endpoints: 
 

(a) Chronic NOEC of 2% equivalent to a TUc of 50.0. 
 

(4) The test data will be evaluated by for reasonable potential at the conclusion of 
the test period.  The data may be evaluated sooner if requested by the permittee, 
or if toxicity has been noted.  Should evaluation of the data indicate that a limit is 
needed, a WET limit and compliance schedule will be required and the toxicity 
tests of 1.a. may be discontinued.   

 
(5) The permit may be modified or revoked and reissued to include pollutant specific 

limits in lieu of a WET limit should it be demonstrated that toxicity is due to 
specific parameters.  The pollutant specific limits must control the toxicity of the 
effluent.   

 
b. Reporting Schedule:  The permittee shall report the results on the DMR and supply one 

copy of the toxicity test reports specified in accordance with the following schedule: 
  

Period Compliance Date DMR/Report Due 
Date 

1st  Annual By 12/31/2012 1/10/2013 
2nd Annual By 12/31/2013 1/10/2014 
3rd Annual By 12/31/2014 1/10/2015 
4th Annual By 12/31/2015 1/10/2016 
5th Annual By 12/31/2016 1/10/2017 

 



Virginia DEQ
Deborah L. DeBiasi

804-698-4028  dldebiasi@deq.virginia.gov
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Spreadsheet for determination of WET test endpoints or WET limits

Excel 97 Acute Endpoint/Permit Limit Use as LC50 in Special Condition, as TUa on DMR
Revision Date:  01/10/05
File:  WETLIM10.xls ACUTE 8.775448104 TUa LC50 = 12 %  Use as 8.33 TUa
(MIX.EXE required also)

ACUTE WLAa 18 Note:  Inform the permittee that if the mean of the data exceeds
this TUa: 2.46566726 a limit may result using WLA.EXE

Chronic Endpoint/Permit Limit Use as NOEC in Special Condition, as TUc on DMR

CHRONIC 87.75448104 TUc NOEC = 2 %  Use as 50.00 TUc

BOTH* 180.0000044 TUc NOEC = 1 %  Use as 100.00 TUc

Enter data in the cells with blue type: AML 87.75448104 TUc NOEC = 2 %  Use as 50.00 TUc

Entry Date: 08/14/12 ACUTE   WLAa,c 180 Note:  Inform the permittee that if the mean
Facility Name: Rock Tenn West Point CHRONIC  WLAc 60 of the data exceeds this TUc: 36.0622363
VPDES Number: VA0003115 * Both means acute expressed as chronic a limit may result using WLA.EXE
Outfall Number: 1

% Flow to be used from MIX.EXE Difuser /modeling study?
Plant Flow: 21.4 MGD Enter Y/N Y
Acute 1Q10: MGD % Acute 60 :1
Chronic 7Q10: MGD % Chronic 60 :1

Are data available to calculate CV?    (Y/N) N (Minimum of 10 data points, same species, needed) Go to Page 2
Are data available to calculate ACR? (Y/N) N (NOEC<LC50, do not use greater/less than data) Go to Page 3

IWCa 1.666666667 %     Plant flow/plant flow + 1Q10 NOTE:  If the IWCa is >33%, specify the
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

a % p Q %, p y
IWCc 1.666666667 %     Plant flow/plant flow + 7Q10             NOAEC = 100% test/endpoint for use

Dilution, acute 60          100/IWCa
Dilution, chronic 60         100/IWCc

WLAa 18 Instream criterion (0.3 TUa) X's Dilution, acute
WLAc 60 Instream criterion (1.0 TUc) X's Dilution, chronic
WLAa,c 180 ACR X's WLAa - converts acute WLA to chronic units

ACR -acute/chronic ratio 10 LC50/NOEC (Default is 10 - if data are available, use tables Page 3)
CV-Coefficient of variation 0.6 Default of 0.6 - if data are available, use tables Page 2)
Constants eA 0.4109447 Default = 0.41

eB 0.6010373 Default = 0.60
eC 2.4334175 Default = 2.43
eD 2.4334175 Default = 2.43 (1 samp) No. of samples 1 **The Maximum Daily Limit is calculated from the lowest

LTA, X's eC.  The LTAa,c and MDL using it are driven by the ACR.
LTAa,c 73.970046 WLAa,c X's eA
LTAc 36.062238 WLAc X's eB Rounded NOEC's %
MDL** with LTAa,c 180.0000044 TUc NOEC  = 0.555556   (Protects from acute/chronic toxicity) NOEC = 1 %
MDL** with LTAc 87.75448104 TUc NOEC = 1.139543   (Protects from chronic toxicity) NOEC = 2 %
AML with lowest LTA 87.75448104 TUc NOEC = 1.139543 Lowest LTA X's eD NOEC = 2

    IF ONLY ACUTE ENDPOINT/LIMIT IS NEEDED, CONVERT MDL FROM TUc to TUa 

Rounded LC50's %
MDL with LTAa,c 18.00000044 TUa LC50  = 5.555555 %  LC50 = 6 %
MDL with LTAc 8.775448104 TUa LC50  = 11.395429 %  LC50 = 12
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Page 2 - Follow the directions to develop a site specific CV (coefficient of variation)

IF YOU HAVE AT LEAST 10 DATA POINTS THAT Vertebrate Invertebrate
ARE QUANTIFIABLE (NOT "<" OR ">") IC25 Data IC25 Data
FOR A SPECIES, ENTER THE DATA IN EITHER or or
COLUMN "G" (VERTEBRATE) OR COLUMN LC50 Data LN of data LC50 Data LN of data
 "J" (INVERTEBRATE).  THE 'CV' WILL BE *********** ************
PICKED UP FOR THE CALCULATIONS 1 1 0  
BELOW.  THE DEFAULT VALUES FOR eA, 2 2  
eB, AND eC WILL CHANGE IF THE 'CV' IS 3 3  
ANYTHING OTHER THAN 0.6. 4 4  

5 5  
6 6  
7 7  

Coefficient of Variation for effluent tests 8 8  
9 9  

CV  = 0.6 (Default 0.6) 10 10  
11 11  

ð2 = 0.3074847 12  12  
ð = 0.554513029 13 13  

14 14  
Using the log variance to develop eA 15 15  

(P. 100, step 2a of TSD) 16 16  
Z = 1.881  (97% probability stat from table 17 17  
A  =  -0.88929666 18 18  
eA = 0.410944686 19 19  

20 2086
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109

20 20  
Using the log variance to develop eB

(P. 100, step 2b of TSD) St Dev NEED DATA NEED DATA St Dev NEED DATANEED DATA
ð4

2 = 0.086177696 Mean 0 0 Mean 0 0
ð4 = 0.293560379 Variance 0 0.000000 Variance 0 0.000000
B = -0.50909823 CV 0 CV 0
eB = 0.601037335

Using the log variance to develop eC
(P. 100, step 4a of TSD)

ð2 = 0.3074847
ð = 0.554513029
C = 0.889296658
eC = 2.433417525

Using the log variance to develop eD
(P. 100, step 4b of TSD)

n = 1 This number will most likely stay as "1", for 1 sample/month.
ðn

2 = 0.3074847
ðn = 0.554513029
D = 0.889296658
eD = 2.433417525
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Page 3 - Follow directions to develop a site specific ACR (Acute to Chronic Ratio)

To determine Acute/Chronic Ratio (ACR), insert usable data below.  Usable data is defined as valid paired test results,
acute and chronic, tested at the same temperature, same species.  The chronic NOEC must be less than the acute
LC50, since the ACR divides the LC50 by the NOEC.  LC50's >100% should not be used.

Table 1.  ACR using Vertebrate data Convert LC50's and NOEC's to Chronic TU's 
for use in WLA.EXE

Table 3. ACR used: 10
Set # LC50 NOEC Test ACR Logarithm Geomean Antilog ACR to Use

1 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA Enter LC50 TUc Enter NOEC TUc
2 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 1 NO DATA NO DATA
3 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 2 NO DATA NO DATA
4 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 3 NO DATA NO DATA
5 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 4 NO DATA NO DATA
6 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 5 NO DATA NO DATA
7 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 6 NO DATA NO DATA
8 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 7 NO DATA NO DATA
9 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 8 NO DATA NO DATA

10 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 9 NO DATA NO DATA
10 NO DATA NO DATA

ACR for vertebrate data: 0 11 NO DATA NO DATA
12 NO DATA NO DATA

Table 1. Result: Vertebrate ACR 0 13 NO DATA NO DATA
Table 2. Result: Invertebrate ACR 0 14 NO DATA NO DATA

Lowest ACR Default to 10 15 NO DATA NO DATA
16 NO DATA NO DATA

Table 2.  ACR using Invertebrate data 17 NO DATA NO DATA
18 NO DATA NO DATA
19 NO DATA NO DATA

Set # LC50 NOEC Test ACR Logarithm Geomean Antilog ACR to Use 20 NO DATA NO DATA
1 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
2 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA If WLA.EXE determines that an acute limit is needed, you need to 
3 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA convert the TUc answer you get to TUa and then an LC50144

145

146
147
148
149
150
151
152
153
154
155
156

157

158

159
160

161

162

163

164

165

166

167

168

169

170
171
172

3 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA convert the TUc answer you get to TUa and then an LC50, 
4 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA enter it here: NO DATA %LC50

5 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA NO DATA TUa
6 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
7 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
8 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
9 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA

10 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA

ACR for vertebrate data: 0

DILUTION SERIES TO RECOMMEND
Table 4. Monitoring Limit

% Effluent TUc % Effluent TUc
Dilution series based on data mean 2.8 36.062236
Dilution series to use for limit 2 50
Dilution factor to recommend: 0.1665228 0.1414214

Dilution series to recommend: 100.0 1.00 100.0 1.00
16.7 6.01 14.1 7.07
2.8 36.06 2.0 50.00
0.5 216.56 0.3 353.55
0.08 1300.48 0.0 2500.00

Extra dilutions if needed 0.01 7809.65 0.0 17677.67
0.00 46898.39 0.0 125000.00
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I9Cell:
Comment:

This is assuming that the data are Type 2 data (none of the data in the data set are censored - "<" or ">"). 

K18Cell:
This is assuming that the data are Type 2 data (none of the data in the data set are censored - "<" or ">"). Comment:

J22Cell:
Remember to change the "N" to "Y" if you have ratios entered,  otherwise, they won't be used in the calculations.Comment:

C40Cell:
Comment:

If you have entered data to calculate an ACR on page 3, and this is still defaulted to "10", make sure you have selected "Y" in cell E21

C41Cell:
If you have entered data to calculate an effluent specific CV on page 2, and this is still defaulted to "0.6", make sure you have selected  "Y" in cell E20Comment:

L48Cell:
Comment:

See Row 151 for the appropriate dilution series to use for these NOEC's

G62Cell:
Comment:

Vertebrates are:
Pimephales promelas
Oncorhynchus mykiss
Cyprinodon variegatus

J62Cell:
Comment:

Invertebrates are:
Ceriodaphnia dubia
Mysidopsis bahia

C117Cell:
Vertebrates are:Comment:

Pimephales promelas
Cyprinodon variegatus

M119Cell:
The ACR has been picked up from cell C34 on Page 1.  If you have paired data to calculate an ACR, enter it in the tables to the left,  and make sure you have  a "Y" in cell E21 on Page 1.  Otherwise, the default of 10 will be used to convert your acute data.Comment:

M121Cell:
If you are only concerned with acute data, you can enter it in the NOEC column for conversion and the number calculated will be equivalent to the TUa.  The calculation is the same:  100/NOEC = TUc or 100/LC50 = TUa.Comment:

C138Cell:
Invertebrates are:Comment:

Ceriodaphnia dubia
Mysidopsis bahia
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COMMONWEALTH of VIRGINIA 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
PIEDMONT REGIONAL OFFICE 

4949A Cox Road, Glen Allen, Virginia 23060 

(804) 527-5020 Fax (804) 527-5106 

www.deq.virginia.gov 

 

 

Douglas W. Domenech 

Secretary of Natural Resources 
David K. Paylor 

Director 
 

Michael P. Murphy 

Regional Director 

 

February 6, 2013 

 

Mr. Chris Broome 

General Manager 

RockTenn CP, LLC West Point Mill 

1901 Main St 

West Point, VA  23181 

 

Re:   VPDES Permit VA0003115, Draft Permit Review 

 

Dear Mr. Broome: 

 

Thank you for your comments on the draft VPDES permit for your facility, received on February 

4, 2013.  I have summarized your comments below in italics, followed by our response.   

 

1. Part I.A.2.a:  Request to use calculated TSS limit of 40,317 lb/day vs. draft permit 

limitation of 39,000 lb/day.    

 

As indicated in the discussion on page 10 of the fact sheet, the permit includes a TSS 

limitation of 39,000 lb/day in order to conform to the individual wasteload allocation 

given to the RockTenn CL, LLC West Point Mill in the Chesapeake Bay TMDL as 

approved by EPA on 12/29/2010.  VPDES permits issued by this agency cannot authorize 

the discharge of pollutants in excess of that which is authorized through any approved 

TMDL; therefore, the TSS allocation cannot be increased.  The actual TMDL for this 

facility is 39,367 lb/day; however, this is rounded to 2 significant figures in accordance 

with agency protocol (Guidance Memo GM06-2016).   

 

2. Part I.A.2.a: Request for the AOX limitation to be based on the same production rate of 

800 ADBT/day upon which BOD5 and TSS limits were calculated; this equals 889 

ADUBT/day entering the bleach plant which should therefore be applied to the AOX limit 

calculation.   

 

Unlike the tiered calculations applied to Outfall 001; where the 1
st
 tier is based on the 

maximum observed production rate and the 2
nd

 tier is based on a projected production 

rate; the limitations applied to AOX at Outfall 001 and to chloroform at Outfall 101, are 

based solely on a projected production rate which is 10% higher than that which has been 

observed.  Because RockTenn anticipates production rates in excess of this projected 

production rate, a 2
nd

 tier is appropriate.   
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Because the proposed 2
nd

 tier is based on the same bleached kraft production rate used to 

calculate Outfall 001 limitations, it is necessary for the sake of consistency with the AOX 

and chloroform limitations applied to separate outfalls, for a single production rate trigger 

to move both Outfalls 001 and 101 from the 1
st
 to 2

nd
 tier.  The average production rate of 

697 MDT/day of bleached kraft over 3 consecutive months is the most applicable 

production rate trigger for this purpose.  The permit and fact sheet have been revised 

accordingly.       

 

3. Part I.A.3.a:  Request that tiered chloroform limits be applied to Outfall 101.   

 

Revised; see response to item 2, above.   

 

4. Part I.A:  Request to modify BOD5, AOX, and chloroform monitoring frequencies per 

EPA Guidance, “Reduced Monitoring Requirements for Pulp and Paper Mills…”  

 

DEQ maintains similar agency guidance, applicable to facilities permitted within the 

Commonwealth, specified in DEQ Guidance Memo No. 10-2003, section IN-2, part D.5.  

This guidance provides the same reductions proposed in Table 2 of your request.  The 

one requirement which prevents these reductions from being applied states, “To qualify 

for consideration of reduced monitoring requirements, the facility should not have been 

issued any Warning Letters, Notices of Violation, or Notices of Unsatisfactory 

Laboratory Evaluation, or be under any Consent Orders, Consent Decrees, Executive 

Compliance Agreements, or related enforcement documents during the past three years.”  

Because a VPDES Notice of Violation was issued to the West Point Mill on 2/8/2011, 

reduced monitoring cannot currently be provided.         

 

5. Part I.D.4:  Request to remove benchmark parameters COD, TSS, and TN as these are 

not included in Industrial Sector B (Paperboard Mills).  Proposal to incorporate COD, 

TSS, and TN as targets in the mill’s SWPPP.   

 

The inclusion of parameters associated with the industrial sectors identified in the 

General VPDES Permit for Discharges of Storm Water Associated with Industrial 

Activity (ISWGP) is recommended for individual permits.  The issuance of an individual 

permit also provides for a degree of assessment, evaluation, and site-specific permitting 

which is not available under a general permit.  ISWGP sectors identify the parameters 

which are expected to be present in facility effluent, potentially at or above benchmark 

levels; however, this individual permit evaluation also identified parameters in 

stormwater which, though not identified in Sector B as expected to be of concern at a 

paperboard mill, nonetheless are present at concentrations of concern.  When parameters 

are not expected to be present in an industrial sector’s effluent, but monitoring identifies 

their presence above benchmark concentrations, an individual permit affords the 

opportunity to require the pollutants to be managed through the facility’s SWPPP.  Please 

note that benchmark parameters are not effluent limitations and do not require DMR 

reporting.     
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A revised permit and fact sheet is attached in response to items 2 and 3 above.  If you have any 

questions or further comments, please feel free to call me at (804) 527-5129 or by email at 

bradford.ricks@deq.virginia.gov.   

 

Sincerely, 

 
Brad Ricks 

Water Permit Writer 

 

Enclosure 

mailto:bradford.ricks@deq.virginia.gov
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MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY

Piedmont Regional Office

4949-A Cox Road, Glen Allen, VA 23060-6296 804/527-5020

TO: Stan Brewer; File

FROM: Brad Ricks, Water Permit Writer

DATE: April 29, 2013

SUBJECT: Response to Comments Received During Public Comment Period
VPDES Permit No. VA0003115, issued to Rock-Tenn CP, LLC
Rock-Tenn West Point Mill, West Point, VA

Section 9 VAC 25-31-290 of the VPDES permit regulation requires that public notice allowing a comment
period of at least 30 days be given when a draft permit has been prepared. Section 9 VAC 25-31-300
allows any interested person to submit written comments on the draft permit and may request a public
hearing; all such comments shall be considered in making the final decision to issue the permit. A
response to significant comments received during the public comment period must be provided.

On March 27, 2013 and April 3, 2013, the Tidewater Review published the public notice that draft VPDES
permit for the Rock-Tenn West Point Mill (VA0003115) was available for public review and comment. The
comment period ended at 11:59 pm on April 26, 2013. During the 30 day public comment period,
comments were received from one West Point citizen on April 4, 2013, including a request for public
hearing, with additional comments received from the same citizen on April 23, 2013.

A summary of the comments received are enumerated below with DEQ Piedmont Regional Office
responses provided in italics.

1. Request for a public hearing for the following reasons:
a. The 5-year permit has extended well past the original permit expiration date, during which

time the permit should have changed to better protect the environment, community, and
people in the estuary; and

b. The community has the right to hear the details of the new permit and how it will improve
the environment after extending the old permit well beyond its expiration date.

Response: Section 62.1-44.15:02 of the Code of Virginia states that a public hearing shall be granted if
the Director finds that there is significant public interest in the permit in question as evidenced by receipt
of a minimum of 25 individual requests for a public hearing; that substantial, disputed, and relevant issues
are raised; and that the action requested is not inconsistent with or in violation of applicable laws or
regulations. Because the office received one request for public hearing, this office has determined that a
hearing is not appropriate at this time.

Although the permit expired on July 27, 2010, the permit was administratively continued as provided by
9VAC25-31-70 of the VPDES Permit Regulation following receipt of a timely and complete permit
application, with expiration being no fault of the permittee. When this provision of the regulation is
enacted, permit reissuance is not required at the permit expiration date.

The community does have the right, and the ability to know the details of the proposed permit as provided
for by the public notice published in the Tidewater Review allowing for draft permit document review and
public comment.
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2. Concerns related to proximity to and/or contact with facility effluent:
a. Citizen lives on the Mattaponi River and spends significant time on Mattaponi,

Pamunkey, and York Rivers for recreational purposes;
b. Wants to be sure the reissued permit requires continual improvement;
c. Concern that the reissued permit may also extend beyond 5 years;

Response: 9VAC25-31-210, 9VAC25-310-220, and 9VAC25-31-230 provide extensive requirements for
all permits to meet state and federal laws and regulations established for the protection of human health
and the environment. This permit is prepared to meet these requirements, including effluent limitations
and permit conditions designed to protect the receiving waters and the recreational use of them.

Because permits are written to maintain existing water quality standards and effluent limitation guidelines
established by state and federal regulation, continual improvement is typically provided when the
overriding regulations which the permit is prepared to be in compliance with, become more stringent.
Permits are reissued in order to capture changes in regulation and changes in assessments of the
receiving water; but are not otherwise reissued for the purpose of becoming more stringent. Changes
made in this permit are summarized in section 21 of the Fact Sheet provided to you by email dated April
5, 2013. Certain continual review and, as needed, improvement is required by the Best Management
Practices (BMPs) and the Storm Water Pollution Prevention Plan (SWPPP) required by Parts I.C and I.D
of the draft 2013 permit.

Although it is our goal to reissue permits by or before the expiration date, administrative continuance of
expired permits is provided by regulation when such delay is no fault of the permittee.

3. Concerns regarding water use:
a. Mill and municipality use of water may lower water tables and encourage saltwater

intrusion;
b. The “old” permit had a section on water reduction through a water reduction plan; citizen

would like to see the results of this section on water reuse and effluent volume.

The VPDES permitting program regulates discharges to waters of the commonwealth and has no
authority to limit water removal rates. Concerns regarding groundwater withdrawal can be directed to
DEQ’s Groundwater Withdrawal Permitting Program administered through the DEQ Central Office,
(804)698-4000.

The outcomes of any permit requirement may be obtained by reviewing Department compliance files
associated with this permitted facility through the Freedom of Information Act (FOIA) process. Piedmont
Regional Office files may be reviewed after submitting a FOIA request by email to
PROFOIA@deq.virginia.gov or by calling the regional office at (804)527-5020.

4. Additional Interest in Permit content and Permit compliance:
a. Interested to see changes in the new permit to effect continual improvement;
b. Unsure if Rock-Tenn is doing a good job of meeting requirements of the 2005 permit;
c. Wants to see how many requirements of the previous (2005) permit were met;
d. Interested in the testing required to meet new permit requirements;
e. Requests a copy of the proposed permit and 2005 permit.

Response: The draft permit and fact sheet were provided by email on April 5, 2013 in response to this
request. No specific questions or comments were received regarding the contents of the draft permit
documents; therefore, it must be assumed that the requests and concerns identified herein were
satisfactorily met.

As indicated above, facility compliance with permit requirements is managed by a separate division of this
office and the public is welcome to review all compliance files through the FOIA process identified above.




